REG. U.S. PAT.OFF. 


POCKET RADIO 
RECEIVES TIME SIGNALS 


SEE PAGE 354 


20 Cents 
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Over 100 ({lustrations 
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Aion 


announces 


The Ideal Amateur Tube 


in this new 


Audiotron Detector Type C-300 
WITH STANDARD FOUR PRONG BASE 


as a highly sensitive spark detector, an Audio-Frequency 

Amplifier, an Oscillator for regenerative amplification 
and C W reception, a radiophone detector and amplifier—with 
the added advantages of low B Battery (18-2214 volts) ease 
and permanency of adjustment, uniformity and quietness. 


a = C 300 possess combination properties—it functions 


Type C 300 is produced by an entirely new process of manu- 
facture. Gas action must be coupled with electron emission 
for high signal audibility and sensitiveness as a detector. In 
the past it has been impossible to control this necessary gas 
content during manufacture and also obtain uniformity. Put 
Type C 300 to the test as we have in comparison with all pre- 
vious types of tubes. I am confident of your answer. 


Produced in large quantities entirely by machinery in the 
largest vacuum tube factory in the world has made it possible 
to offer Type C 300 at the remarkable price of $5.00. Every 
tube is carefully inspected and tested and is guaranteed free 
of all mechanical and electrical defects. 


Type C-301-High Vacuum Navy Type Amplifier 


TYPE C 301 HIGH VACUUM AMPLIFIER is designed to meet the 
demand for the Navy Type ampl'fier and regenerative receiver. The 
internal structure and exhaust permit operation at plate ¢ 50 
voltages of 40 to 100. Amplification constant 7 tog with % 62 

internal impedance of 20,000 to 12,000 ohms. Price...... — 


See your dealer today and get your copy of Bulletin C 300 describing 
these new tubes. If your dealer cannot supply you send us his name 


Ine ict On x > =.% } ° ° e 
insist on type C-s00 and address and we will mail you a copy without charge. 


$500 


Service and Quality since 1915 


Cunningham tubes are covered by pat- Guaranteed by 
ents dated 11-7-05, 1-15-07, 2-18-08, 

and others issued and _ pending. 

Licensed only for amateur or experi- . . 
mental uses in radio communication. < 


Any other use will be an infringement. 


You will be interested in my proposi- 
tion on the new tubes with the stand- 
ard four prong base, packed in at- 
‘acte gameut aces oe ~~ AUDIOTRON MFG. COMPANY 
ERIES FOR 60 DAYS NECESSAR- a 


ILY IN ROTATION. Write today for " 
full details. 35 Montgomery St. San Francisco 


Trading as 
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An Amateur Copies POZ 
With the Connecticut Variable Condenser 


An amateur in Southeastern New York says in a recent letter: 


“I have purchased four of your CONNECTICUT Variable Condensers and 
it is possible to get better results with them than with the multiplate type of 
Variable. : 


“T spent several weeks trying to get signals from the European stations. At 
first I was unsuccessful. I bought one CONNECTICUT condenser for trial. 
It tuned the radio signals so sharply (and better than other variables) that I 
bought three others. Much to my expectation they did remarkably well and 
I was soon copying POZ and other European stations without much diff- 
culty. 


“Hereafter I will use CONNECTICUT Variables in all my circuits as they 
are actually cheaper in the long run and are far more efficient for radio re- 
ceiving sets.” 


Your set will be a better one with the CONNECTICUT Condenser. The instru- 
ment is set at .oo1 mfds., adjustable either higher or lower. 


There’s a booklet with full information 
waiting for you. Send for your copy. 


CONNECTICUT 222% COMPANY [ 


Meriden - Connecticut © 
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Now Dad-Hear the tenor 


“IT can listen in on all the radio concerts now, Dad. 
Those Baldwin phones you bought me for Christmas 
are corkers. Just listen to that famous tenor singing 
over the wireless telephone. Every note records just 
as clearly as though it were a phonographic reproduc- 
tion right here in our own home.” 
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See 
LONG PERMANENT 
AGNET 


Study this X-Ray phcto of a 
Baldwin ear-piece and you 
will see why they are world 
famed for their sensitiveness. 


BALDY 


Actually Baldy Phones reproduce in identically the 
same manner as do the high grade phonographs. In- 
stead of a heavy iron diaphragm, as in most phones, 
a selected grade of mica is used. This is much more 
susceptible to distortion and as a result responds more 
readily to the thousands of overtones and harmonics 
of the human voice or any musical instrument. 


Baldy’s are the most sensitive phones in the world. 
This is attested to by the fact that the leading radio 
engineers, with every facility at their command for 
testing the audibility and sensitiveness of every make 
of phone, choose Baldwin for their personal use. 


Our new booklet will give you some interest- 
ing facts about Baldwin Phones, in addition 
to prices. Ask your dealer for a copy. If he 
can not supply you write direct, giving his 
name and address. 


JOHN FIRTH & CO., Inc. 
18 Broadway New York 
Sole Distributors of 


Eldridge Electrical Instruments 
Kolster Decremeter 
U. S. Bureau of Standard Wavemeter 
Navy Standard Lyden Jars 
Brownlie Adjustable Phones 


AND IN THE 


AIR 
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“ [he Tecagnized Symbol of Superior Performance 


Our New Complete Receiving Equipment is Here 


and must be seen and used to be appreciated. Ask your dealer to show it to you. It 
is the most compact, convenient and efficient apparatus ever offered—only 5’x5"x7’. 
Absolutely noiseless in operation, sensitive, reliable, scientific. 


An Excellent Gift 


How often have you marvelled at the mystery 
and wonder of “Wireless”? How often have you 
wished for a simple, reliable instrument complete 
that would bring the “magical messages of the 


air” right into your own home? 


You need wish no longer. 


Produced by a nationally known manufacturer of commercial 


radio apparatus, the new Amrad Receiving Set admirably meets the wishes of those who have 
desired for so long to engage in wireless experimentation. 


Hear the Voices in the Air 


Near every large city there are now one or more 
powerful wireless telephone stations. Speech 
from anyone of these stations can be clearly 
heard with the Amrad Receiving Set a score or 
more miles away. Frequently, these stations give 
radio “concerts.” By means of the Amrad Re- 
ceiving Set you can easily hear these ‘“‘concerts” 
with surprising clearness though you are miles 
distant and in the seclusion of your own room. 


Radio telegraph messages, press reports, etc., 
from commercial stations and ships several 
hundred miles away, as well as the constant in- 
tercommunication of the amateur stations in your 
general vicinity can be heard any hour of the day. 


Easy to Set Up and Operate 


The Amrad Receiving Set is not a “mechanical 
toy.” It is a high grade commercial product 
bearing the Amrad stamp of quality. Yet any- 
one who can use a few simple tools can within 
an hour erect his complete station and actually 
hear messages. Explanatory directions accom- 
pany each set. The operating is simplicity 
itself. Set the switch and detector adjustment 
and then turn the control knob until the de- 
sired messages are audible and “tuned” to 
maximum intensity. 


The instrument is always ready for instant use. 
There are no batteries to charge or replace. The 
first cost is the last cost. 


A Complete Unit in Our Established Policy of Standardized Design 
Receiver $25.00, Telephone Head Set $3.00, Antenna Equipment $12. 
Complete $40.00 


Send for Descriptive Bulletin 


Order from your nearest Amrad Dealer. 


His name was published in August Radio News. 


AMERICAN [RADIO AND [RESEARCH (ORPORATION 


15 Park Row 
New York 


Address all Communications 
to New York Office 


Factory and Laboratorv 
Medford Hillside, Mass. 
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The Cause of Freak Messages 


HEN on October 6th last, a 200 watt radio tele- 
phone from an American amateur at Keyport, 
N. J., was heard in Scotland by a British ama- 


-amateur fraternity sat up in amazement. There 
were many who did not believe that the feat had actually 
been accomplisht, and those who did believe it attributed 
the effect to freak conditions of the ether. In radio par- 
lance such messages are termed “freaks.” 

We call them freaks and let it go at that, and rarely if 
ever bother our heads about the physics of such phenom- 
ena. Freak messages of course are nothing new, having 
been observed ever since Marconi first inaugurated radio. 
Various reasons have been attributed to their cause, but 
little headway has been made so far. 

Let us make an analogy. Skippers plying the seven seas 
often have reported freak acoustics whereby it became 
possible for them to hear buoy gongs over a distance six 
or seven times that usually experienced. Most of the 
time the reason for the extraordinary carrying power of 
the gongs has been attributed to the wind blowing ship- 
ward. This naturally would carry the sound waves for- 
ward so that they would be heard much further—but such 
a meteorological condition is not always necessary. In 
fact, steam whistles, bells, etc., have sometimes been heard 
over a very considerable distance, without the wind blow- 
ing towards the ship but directly away from it. This hap- 
pens particularly when the weather is muggy or foggy. 
Physicists ascribe as a reason, that such a fog or moisture 
layer might be in the shape of a lens which would thus 
concentrate the sound. waves, and bring them to a focus; 
the same as you can do by means of a burning glass in 
focusing the rays of the sun, thus bringing them to a point. 

This is a good explanation, and probably is the real cause 
for the phenomenon described above. 

In radio, however, we know that the wind and air, unless 
they be charged with electricity have little or nothing to 
do with the propagation of electro-magnetic waves. We 
know, tho, that during static the propagation of such 
waves is hindered considerably. We also know that if we 
send electro-magnetic waves over a considerable sheet of 
water either salt or fresh, the waves will cover a greater 
distance. In other words, sending a message over water 
will reach about twice as far as if sent over land. 

Furthermore, we know that if we send a message during 
the night time, we invariably can send it further than’ dur- 
ing the day. The reason for the last phenomenon is no 
doubt that during the day time, the ultra-violet rays of the 
sun tend to impede the progress of the waves, hindering 
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teur, a distance over 3,000 miles, the whole - 


them. This is the writer’s explanation. He does not be- 
lieve that it is the ionization of the upper atmosphere strata 
that is the cause, but rather the action of the ultra-violet 
rays. 

This view is strengthened by the fact that electromag- 
netic waves seemingly are propagated just as easily during 
the full moonlight, which is nothing but reflected sunlight, 
as during the night without moonlight. This is because 
moonlight contains little ultra-violet rays, the latter hav- 
ing’ been absorbed to a large extent by the surface of the 
moon. 

What then is the real cause of freak messages? It cer- 
tainly cannot be attributed to the ionization of the atmo- 
sphere, nor to ordinary meteorological conditions. The 
writer takes the view that all freak messages take place 
only during magnetic disturbances of the earth. Such 
magnetic disturbances which have their origin in the sun, 
and which are not very well understood today, occur very 
frequently. It is the writer’s opinion that if these magnetic 
disturbances occur, lying in the same direction with that 
of the message, the freak condition will occur by reason 
that the electromagnetic waves follow the path of least re- 
sistance, and flow easily with such electro-magnetic dis- 
turbances. Here the magnetic lines of force would no 
cdloubt act just the same as a solid conductor, and we would 
then get a sort of wired wireless with which we are fa- 
miliar. For instance, if a magnetic disturbance took place 
irom east to west, and we have two points lying directly 
east and west, these two points would be very favorable for 
freak messages. 

This theory had long been an idea of the writer’s, but 
he has not had much chance to test its correctness. 

When he heard, however, of the reported freak message 
between Keyport and Scotland, he immediately investigated 
and his belief is now strengthened by the following facts: 

On Oct. 6, 1920, there was indeed, beginning at 1:51 
P. M., a magnetic disturbance, which affected all the in- 
coming cables on Long Island. The disturbance ran east to 
west, which is exactly in the path of the freak message. 
All of the Long Island Trans-Atlantic cables were affected 
by this magnetic disturbance which did not last very 
long, and was not one of great proportions. It was not 
sufficiently strong to stop the operation of the cables, but 
it caused considerable disturbance. 

Encouraged by this result, we shall for some time to 
come print a monthly log of all magnetic disturbances oc- 
curring in the United States. This will give amateurs a 
chance to check up any freak messages that occur at any 
time, and it may help to solve the problem of freak mes- 
sages. The editors will have more to say about this very 
shortly. 

H. GERNSBACK. 


350 


Radio News for December, 1920 


The Eiffel Tower Radio Station 


By the Paris Correspondent of Radio News 


Chief of the French 

Signal Corps Who is Largely Responsible for 

the Past and Present Efficiency of the Eiffel 
Tower Radio Station. 


General Gustave Ferrie, 


HE Eiffel Tower radio station 1s 
known the world over. Its success- 
ful operation and efficiency can be 
directly attributed to the work of 
General Ferrié, one of the best 
known French technical men, and one to 
whom France is greatly indebted, having 
remained ahead of everything concerning 
the progress of military radiotelegraphy. 

It was in 1902 that Captain Ferrie had 
the idea to use the 1000 foot tower to 
support an aerial, about three years after 
the first experiments of Senator Marconi 
at which he was present. . 

Between 1902 and 1914 the station had 
several improvements which we will de- 
scribe later. We will also tell the great 
services rendered by it during the war, 
and lastly we will explain its actual role 
which is mostly to maintain communica- 
tions with the capitals of the new far east 
European states, and to send scientific sig- 
nals. 

The aerial of the Eiffel Tower was made 
at first of a certain number of wires (4 
when it was opened and 6 now) fixt to 
the top of the tower by means of extra 
fong strain insulators. The wires were 
maintained apart from the steel structure 
by means of guys fixt in the Champ de 
Mars which is the garden in which the 
tower is erected, and electrically insulated 
from these guys. The wires from the lower 
end were connected to the lead-in as 
shown by Fig. I. 

The first transmitter used was an ordi- 
nary induction coil working with a storage 
battery and with which experiments have 
been carried out within a radius of a few 
miles. Then a new set composed of an 
alternator of industrial frequency, a trans- 
former, and an oscillating circuit was sub- 
stituted. The oscillating circuit was com- 
posed of a battery of condensers, a spark 
gap, made of two zinc cylinders, and an 
auto transformer which allowed the tun- 
ing to the proper wave length. This set 
is still used for the transmission of time 
signals, for the low frequency spark syster> 
is advantageous for certain measures, 
altho the low tone of the note is easily 
confounded with atmospherics. 

Thanks to this set, successful experi- 
ments were carried out in 1903 and 1907 
with the forts located in the eastern part 


of France at a distance of 250 miles. These 
were considered wonderful results at the 
time. 

At that time and up to 1909 the appara 
tus was installed in three little huts erect- 
ed in the garden surrounding the tower, 
and in these huts, the portable sets were 
tested before being sent to the French col- 
onies. ‘These sets which were of the 10 
k.w. type were considered powerful and 
had a range of about 600 miles. 

It is also from the Eiffel station that 
the first radio signals were sent to Africa, 
a distance of 1250 miles. The writer was 
there at the time, and the possibility of 
sending military orders to General d’Ama- 
des direct from Paris, was an interesting 
result. These orders, received by the near- 
est radio station, were sent by searchlight 
telegraphy to the moving divisions and 
regiments of the French colonial army. 

These results were so interesting that it 
was decided to develop this new means ot 
communication by erecting a permanent 
and more powerful set at the Eiffel Tower 
radio station, but the space in the public 
garden being too small to allow the erection 
of a building, the station was built wnder- 
ground. 

This underground installation is large 
and comfortable and composed of four 
parts taking the light and air from a square 
yard disposed in the center, and in which 
comes down the lead-in of the aerial. The 
power was formerly furnisht by the main 
plant of the city, and a safety device al- 
lowed the use of the current furnisht by 
the plant of the Eiffel Tower used in nor- 
mal times to run the elevators. 

A little while later a new transmitting 
set having a musical note was added to the 
old transmitter. The power was furnisht 
for this set by a 600 cycle alternator and 
the spark was blown out by a powerful fan 
to avoid the formation of an arc between 
the electrodes of the spark gap. 

It is also in this underground station 
that the first apparatus for automatic trans- 
mission of time signals, which has proved 
so useful to navigation, was installed, 

The first time signal sent was only a dot 
sent with a precision of 1/10 of a second 
by the pendulum of a clock, at the obser- 
vatory of Paris. This pendulum was equipt 
with a contact which at the exact time 
closed a circuit connected to a relay, this 
relay closine the primary circuit of the 
transmitter. 

It was of course necessary, in order that 


the dot was not missed, to warn operators 
listening-in, by some preliminary signals 
sent before this dot, and the preliminary 
signals were sent with a key also from the 
observatory. 

The time signals which have been sent 
every day since 1909 are now flashed into 
space in the following manner: At 10:44 
A.M. (Greenwich time) and up to 10:44’ 55” 
an operator sends some dashes by hand; 
at 10:44 55” silence, and at 10:45’ sharp the 
pendulum of the observatory makes the 
contact which sends the dot with a pre- 
cision of I/10 of a second. Then after one 
minute, i.e. at 10:46, the operator sends 
a series of d’s (-..) during 55 seconds and 
after a silence of 5 seconds a dot is flashed 
at 10:47 sharp. For the third time sig- 
nals are sent between 10:48 and 10:49, the 
signals sent being 6’s (—....) 

Other time signals are now sent at Io 
A. M., as well as scientific signals which 
allow the time sent by the Eiffel Tower to 
be estimated with an accuracy of I/100 of 
a second. 

The signals giving a precision of 1/Io of 
a second, are sufficiently sharp for the use 
of the ships which are within a reception 
radius of about 1875 miles and the differ- 
ence of 1/10 of a second is so little that 
it represents only an error of about 45 
yards in the position of the ship, which is 
negligible at sea. 

For the exact measurement of longitude 
as it has been done for Arlington a few 
years before the war, it is necessary to use 
the signais with 1/100 of a second preci- 
sion. 

The principle of the method is simple in 
itself. It consists chiefly, to compare the 
time of Paris and Arlington determined in 
advance by astronomical observations, with 
a precision of 1/100 of a second. 

A pendulum beating each second, and 
whose beats are heard in a telephone re- 
ceiver jis installed at Arlington. The same 
telephone receivers are used to intercept 
the time signals sent by Eiffel tower. These 
signals are sent automatically by a pen- 
dulum whose beats lasts I second and 
1/100. 

Now suppose that 300 beats are sent by 
the Eiffel tower, corresponding to 300 sec- 
onds plus 1/100. All the transmission will 
last 303 seconds during which the Arling- 
ton pendulum will beat 303 times. 

At the beginning of the transmission the 
receiving operator will hear two separate 
dots in the telephone, one corresponding 
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to the beat of the Arlington clock, the 
other to the dot sent by the Eiffel tower. 

Since the intervals between the signals 
are of one second for Arlington and one 
second 1/100 for Paris, the signals cor- 
responding to the two stations will not be 
received in the phones with the same differ- 
ence. The beats will be nearer or farther 
from one another and at a certain time 
the two beats from Arlington and Paris 
will be received at the same time. 

It will be only necessary when the two 
dots coincide to note the time of Arlington 
and also the number of the dot sent from 
Paris; it may be for instance the 56th dot 
sent from Paris that will be received ex- 
actly at the same time as the beat of the 
Arlington clock. 

Now if after the signals Paris sends the 
exact time at which the transmission be- 
gan, say two hours, 36 minutes, 18 seconds, 
28 hundredth, it will be known that the 
coincidence happened exactly 56 seconds 
and 56 hundredth of a second after the be- 


ginning of the signals, that is to say at 2 


hours, 37 minutes, 14 seconds, 84/100 of a 
second, and since the Arlington hour was 
known at the time of the coincidence, the 
difference of time between Paris and Ar- 
lington, viz., the difference of longitude, 
will be known with a precision of 1/100 
of a second. It is in fact a time vernier. 

We have given this procedure in detail 
because it has permitted some very inter- 
esting research between Washington and 
Paris before the war. 

At the same time some very interesting 
experiments have been carried out at the 
Eiffel Tower station. In particular the 
radiophone experiments made by Messrs. 
Jeance and Collin of the French Navy, 
with a Poulsen arc transmitter, a range o 
about 65 miles was obtained which was 
considered a very good result at that time. 


PRE-WAR EQUIPMENT 


The Eiffel station before the war was 
composed of the following sets: 

For despatch transmission, two spark 
sets; one with low tone spark and the 
other with musical spark. The aerial used 
was the aerial already described with a 
ground made of several hundred square 
feet of zinc plate buried in the garden 
around the station. Two supplies of cur- 
rent were used, one being the town power 
plant, the other the Eiffel Tower plant sun- 
plying current to the elevators. The power 
in the aerial circuit was 45 kilowatts, and 
the range 2,000 to 2,600 miles at sea, during 
daylight. 

Many foreign stations could hear the 
signals’ emitted by Eiffel Tower. The 
American stations for instance could pick 
up some messages, but the set was not 
powerful enough to allow a regular traffic 
between the two countries. 
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for reception the same large aerial was 
used in connection with sensitive apparatus, 
and another aerial fixt at the second plat- 
form of the tower was used for reception 
on smaller waves. 

The results obtained up to 1914 had been 
of the most interesting kind. Communica- 
tion had been established with Russia, and 
Arlington had also received some messages 
from the Tower. Innumerable numbers of 
international amateurs, all the ships in the 
Mediterranean Sea and in the North of the 
Atlantic, received the time signals and 
weather reports. 

Finally the Eiffel Tower had establisht a 
regular traffic with the forts of eastern 
France and the dirigible balloons with 
which it could keep communication up to 
about 300 miles distant. 

What happened to this excellent signal- 
ling during the War? What service did 
the Tower render? It spoke very little 
except for the communiqués that the world 
listened to with great interest. Instead it 
listened very much and the results obtained 
with reception, are particularly interesting 
Since the Armistice, however, the Tower 
sends again and has begun this traffic with 
the capitals of eastern Europe of which we 
have already spoken. 

In the beginning of the war when the 
possible destruction of the station by a 
homb droppt from a German airplane was 
feared, it was decided to erect another 
station not as powerful but installed in the 
tunnel of the Paris subway then under 
construction. in a place where it could not 
he destroyed by any size of bombs the Ger- 
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mans could have droppt. This station 
which was never used had for an aerial 
two wires, fixed at one end at the top of 
the Tower and at the other to the tower 
of the Trocadero Palace on the opposite 
bank of the Seine River. 

The Tower first communicated with Rus- 
sia, Roumania, Corfu, and Salonica, then 
in 1916 one tried to establish communica- 
tion with America. Shortly before this, 
two Poulsen arcs had been installed in the 
station and undampt waves could be used 
for transmitters. Some very interesting re- 
sults were obtained, but the regular traffic 
with the United States has been establisht 
by the radio station at Lyon, which we 
will describe in the future. The fundamen- 
tal role of the Eiffel Tower during the 
war has been for reception. A great num- 
ber of listening stations had also been in- 
stalled around Paris; the reception was 
made by means of loop aerials with am- 
plifiers. These loop aerials were either of 
small dimensions of 10 feet square and 
wound with a great number of turns, or 
made of only one turn of 100 feet square 
supported by two steel masts of go feet 
high and a distance of 150 feet of one an- 
other. 

The Tower itself with its two aerials 
also controlled these receptions. Each mes- 
sage sent by a neutral or enemy station 
was pickt up by two or more (generally 
three) receiving stations far enough apart 
of one another in order that static dis- 
turbing one station would not affect the 
others. This system has allowed the 
French signal corps to receive all the mes- 
sages sent, German stations, Spanish Mo- 
rocco traffic and also German Spanish 
traffic. The ciphered telegrams which were 
received this way were deciphered by the 
Intelligence Bureau of the French Army 
and gave some very important information 
which was of great use for the allies. 


DIRECTION FINDERS 


Later, a great number of direction find- 
ers were installed. Some of them with one 
loop aerial and others with two frames 
(Bellini-Tosi system). This has been espe- 
cially useful to follow the flight of the 
zeppelins and airplanes. At each instance 
of their transmissions, their exact place 
was known and their path could be exactly 
determined. This reception was stopped 
many times by great technical difficulties 
presenting themselves. At one time, the 
Germans started the transmission of mes- 
sages at high speed, impossible to receive 
in the ordinary way. Immediately we con- 
ceived the following means of catching 
these messages, by the use of very sensitive 
amplifiers. The sound was given in great 
volume and then registered, on phonograph 
records revolving at high speed. Then the 
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record was placed on another phonograph 
turning at low speed and the message could 
be xead at the ordinary transmission speed, 
i. €., 20 words a minute. 

Another time the Germans sent some 
series of dots which were unintelligible and 
which seemed to be sent by a fast apparatus 
such as a Hugues automatic transmitter. 
Another running in synchronism and im- 
pressed by means of a sensitive relay 
printed the telegram sent by the German 
apparatus. However, the clever staff of 
the Eiffel Tower station soon found the 
meaning of the dots heard. A synchronous 
Hugues system was installed and tuned on 
the German transmission. Immediately 
some German words were printed and the 
messages were then received as before. 

It is also at the Eiffel Tower that the 
first experiment of transmission of speech 
across the Atlantic was carried out in IQI5. 
A transmitter fitted with a great number 
of vacuum tubes was used. The modula- 
tion was made by means of several micro- 
phones controlling the whole current of 
the aerial, and the word “good-by” was 
distinctly heard on the other side of the 
ocean. 

THE LABORATORY 


The Eiffel Tower has not only been 
proved an ideal receiver as well as an ap- 


General Scheme of the Eiffel Tower 
Station Arc Transmitter Employing a Special 
Blow-Out Circuit. 


Fig. 3. 


paratus used only for the communiqués, 
but it has also been a laboratory where 
were found some very interesting and new 
applications of radio. The De Forest audion 
was adopted to the needs of the armies, the 
question of the amplifiers carefully investi- 
gated under the clever management of Gen- 
eral Ferrié, has given a means to improve 
the reception to a great extent. Some port- 
able- apparatus designed specially for the 
use of the French and allied armies came 
also out of this laboratory. 

The officers of the American army signal 
corps who were very much interested i 
the work carried on in this laboratory de- 
cided to adopt the French apparatus for 
the use of the A. E. F. in order to stand- 
ardize the system of communication. 

It can be said that more than 50,000,000 
of ciphered words have been received by 
the Eiffel station and other receivers which 
were erected around Paris. Practically all 
these telegrams were deciphered and of 
course were ©! great interest to the Allies. 

During the same time, the Tower has 
sent about 1,500,000 words and it has spoken 
into the space specially since the Armistice. 
It has kept in touch with the German sta- 
tion and all the towns where the various 
commissions went, it is the Tower which 
sent to all the armies the famous telegram 
written by Marshal Foch and giving the 
order to stop all hostilities on the 11th of 
November, 11 A. M., an illustration of 
which appears in these pages. This sensa- 
tional telegram is being preserved with the 
Eiffel Tower records. 

Some time later, the Tower began a reg- 
ular traffic with various large cities in the 


Striking View of the Large Lead-In Insulators 
Which Are Located in the Small Court-Yard 
Immediately in the Center of the Station. 


new states of eastern Europe. Traffic is 
now being exchanged with Warsaw, Prague, 
Belgrade, Budapest, Posen, etc. 

After the Armistice, the reception not 
being so important, has been nevertheless 
continued, but the Tower again communi- 
cated with the armies in eastern Europe 
and other capitals which are not properly 
connected by wires with the other parts of 
the continent. 

FUTURE WORK 


What is the future of the Eiffel Tower? 
This station will remain under military 
management and in another war its role 
would be the same as the one it has played 
in the late war. In peace time it is used 
for the official traffic between the Euro- 
pean capitals, the station at Lyons and 
Bordeaux being only used for the traffic 
with America and other countries over sea. 
A short time ago duririg the strike of the 
Italian postmen some telegrams for Rome 
were sent by it. Messages are also sent 
in some parts of central Europe to Mos- 
cow, Constantinople, and Sophia. 

It is also the central station from which 
Paris can keep in touch with all French 
towns, and all colonies in case of defective 
communications by wire or cable. 

In the near future it will be used by the 
airplanes as radio lighthouses, the airplane 
being equippt with frame aerials which will 
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Facsimile of the Radiogram Sent Out to the 
Allied Armies By “F.L.’’ Announcing the End 
of the Great War. 
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allow them to find their way in fog or at 
night. Some very interesting experiments 
have already been carried out in France to 
direct some dirigible balloons by radio. A 
simple way to do this is to wind around 
the aircraft itself a loop aeria, the receiver 
being in the cabin. When the aircraft flies 
in the direction of the Eiffel Tower during 
transmission, the frame aerial being per- 
pendicular to its flying direction, the sig- 
nals received are very faint. If the air- 
craft turns or deviates from the correct 
direction, the frame is in a better position 
for reception, and the signals received 
increase in strength. The aircraft then 
turns until the signals decrease. This 
system of direction finding is a little rough 
but it has given good results and the Eiffel 
Tower as well as all the other big stations 
have certainly a réle to play as Hertzian 
lighthouses for the aircraft during the long 
flights. 

But the most important role the Eiffe! 
Tower has to play in the future is particu- 
larly an experimental one; in fact the 
Tower made onlv at first, at intervals com- 

mercial traffic. and its staff will have plenty 
of time to make researches in order to im- 
prove the transmitting and receiving appa- 
ratus. At the present time, there is under 
test a special device to cut out statics in- 


Fig. 2. 


One Way of Telegraphing By Simpiy 
Short-Circuiting Part of the Aerial With a 
Separate Key Circuit. 


ventea by a French officer, Mr. Levy, and 
which has already given excellent results. 
Another system also under test in the labo- 
ratory is an automatic transmitter sending 
a great number of words per minute. 


A NEW METHOD OF ARC SIGNALLING 

A short time ago Mr. Laiit, engineer at 
the Eiffel Tower, found a means to ame 
liorate spark transmission in changing the 
tone of the spark to another very much 
higher, which facilitates reception during 
strong statics. He has also found a means 
to cut out the counter wave in arc trans- 
mitters. The old arc set was transmitting 
continuously and the emitted wave was 
changed in length by merely pressing the 
key. This was obtained by short circuiting 
a certain number of turns of the aerial in- 
ductance as shown in Fig. 2. 

As it is known, it is not possible to cut 
out or close the primary circuit of an arc 
transmitter, otherwise the arcs would be 
extinguisht and of course the arc will not 
light avain in such a small time as a dot 
made by the key. 

Mr. Laiit invented a special circuit whicl: 
allows only the necessary signals to be sent 
in the aerial and keeping the arc lit all the 
time. From an economic point of view 
this device is very interesting since it saves 
about 50% of the power and makes the re- 
ception easier since there is no counter 
wave to interfere with the signals. This 
is the latest practical invention made in 
the laboratory. Some others will certainly 
follow, for this station has always been an 
experimental field for the scientists who 
are working under the management of Gen- 
eral Ferrié. 


(Continued on page 417) 
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The Amateur Transatlantic Feat 


Whose Voice Was It That Mr. Benzie of Scotland Heard On the Evening of October 6th, 1920? 


As Reported By PIERRE A. 


HE hirst in- 

timation that 

an American 

amateur ra- 

diophone hau 
pushed its way clear 
thru to Scotland oc- 
curred when Mr. 
Hugh Robinson, ot 
Keyport, New Jer- 
sey, received the 
startling letter from 
the Scotch amateur, 
Mr. Geo. W. Ben- 
zie, in which he 
wrote that he _ be- 
lieved he had heard 
Mr. Robinson’s ra- 
diophone set. A 
facsimile of this let- 
ter appears on this 
page. 

Immediately fol- 
lowing the reception 
of this letter the 
newspapers of this 
country gave wide 
publicity to this 
achievement and a 
no less astounded 
body of men were 
the amateurs them. 
selves. To many of 
those who fully un- 
derstand the difh- 
culties involved, the 
feat seemed impos- 
sible and even to- : 
day there is considerable doubt entertained 
by many leading amateurs as to whether or 
not it was done. On the other hand, we 
have Mr. Benzie’s letter which is indeed 
convincing, particularly in view of the fact 
that experiments along the lines mentioned 
in his letter were on that very day being 
carried on by Mr. Robinson and by an- 
other amateur situated in Connecticut. 

In fact the rather vivid newspaper ac- 
counts were hardly off the press when Mr. 
Fansler, of Noroton Heights, Conn., 
dropped into the Rapio News office to in- 
form us after reading the accounts of the 
transoceanic radio communication as well 
as Mr. Benzie’s letter, he was of the opin- 
ion that in reality the Scotchman had heard 
the Norcton Heights station rather than 
the one at Keyport, N. J. 

He based his belief upon the fact that 
he also was working on the day specified 
and that he had used the phonograph rec- 


Recent Photograph of the Well-Equippt Radio, Telegraph and Telephone Station Owned and Oper- 
ated Jointly by Messrs. Hugh and Harold Robinson, of Keyport, N. J. 


Mr. Hugh Robinson, 


The Small Photo is that of 


Mr. Hugh Robinson 


BOUCHERON 


the transmitting. 

In connection 
with the Noroton 
Heights station, Mr. 
Demuth, 2WD of 
New York City, had 
assisted Mr. tans- 
ler in the sctting up 
of the station while 
the circuit used was 
that furnished by 
Mr. Sleeper, also of 
New York City. 
ihe station was a 
temporary one and 
the radiating system 
consisted of a regu- 
lar amateur aerial 
with a counterpoise 
six feet from the 
ground. At the 
present time, no 
yreat amount of 
data can be secured 
concerning just 
whit set and cir- 
cuit was being used 
by Mr. Demuth, but 
it-is understood that 
there were three 
Western Electric 
Tubes employing 
the well-known 
Heisig circuit. 

Then, too, we 
have the statements 
of Mr. Robinson, 
who by the way has 
nothing to sell and is therefore not inter- 
ested in any radio products which may be 
manufactured for amateur use. In his 
case, and as will be seen from our illus- 
tration, he is using a deForest type O ra- 
diophone set which permits him to radiate 
about 1.5 amperes. As is well known this 
set uses 110 volts, 60 cycle A. C. current 
as a source of power stepped up thru a 
transtormer to 500 volts, whereupon it is 
rectified by two deForest standard rectify- 
ing bulbs. The set employs four deForest 
special vacuum tubes of the extra hard 
type. 

Of course, when Mr. Robinson received 
the letter from Scotland, he was rather 
skeptical himself, so he immediately wrote 
back to Mr. Benzie asking for full details 
concerning the reported feat so as to en- 
able him to check up not only the hours 
of transmission but exactly what records 
were played and as near as possible what 
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It is needless to say that 
the report has caused con- 
siderable speculation 
among the foremost ama- 
teurs and engineers of the 
country. In this connec- 
tion the Radio Club of 
America, which as every- 
one knows is composed of 
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Facsimile of the Letter Received From Mr. Geo. W. G. Benzie, an Amateur Located 
in Aberdeenshire, Scotland, and Who Reports Having Heard American Amateur Signals. 
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Pocket Radio Receives Time Signals 


How Frenchmen Make Use of a Simple Device to Receive Time Signals, No 
Matter Where They Are Located 


HAT it does not take much of a re- 
ceiving set to enable the average 
man to intercept time signals, no 
matter in what part of France he is 
situated, may be easily judged by 
the instrument and statement recently re- 
ceived from a French correspondent. 

In the accompanying illustration is shown 
one of the latest Parisian novelties in the 
form of a complete time signal receiving 
outfit. It is by no means a toy in fact, it is 
a most practical receiver unit. 

The simplicity of this arrangement is in 
striking contrast to the complicated vacuum 
tube amplifiers which are often used for 
similar purposes. As may be seen in 
this case, an effective galena detector 
is mounted on the back of 


One would believe that the set is not 
complete enough and does not contain suffi- 
cient inductance to be able to do very much 
but as previously mentioned the factor of i in- 
ductance is negligible i in this instance owing 
to the great power of the station sending 
time signals, so that it is unimportant just 
how the set is connected, signals will be 
heard just the same in any part of Paris 
and surrounding suburban towns, and even 
up to greater distances. In fact, tests made 
with this receiver have shown that by using 
the metal frame work of an umbrella as an 
antenna and the radiator system as a 
ground, signals are easily intercepted up to 
five miles. 

The instrument travels under the name 


Eiffel tower radio station, which are as 
follows: 


9:45 A. M. 
9:56 A. M. 


Daily—Weather report. 
Daily—International Time 
Signals (new system). 
Daily—French Time Signals 
(old method). 
Daily—Communiqués of Press 
dispatches. 
Daily—Exact time ticks for 
absolute regulation of 
clocks which are known 
as “scientific time sig- 
nals.” 
Daily—Old system of 
signals.” 
There are many ways in 


10:44 A. M. 
3 P. M. 
11:30 P. M. 


11:44 P. M. time 


the telephone receiver. The 


little round spring knob 
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across the receiver and at 
each end of the binding 
post is connected the small 
spools or drums shown, 
upon which is wound a suf- 
ficient length of flexible 
tinsel wire to secure an ap- 
proximate wave-length with- 
out using additional induc- 
tance. To the end of these 
flexible cords are attached 


which this instrument may 
be used and one does not 
necessarily have to be in 
the city close to a radiator, 
gas or water pipe system in 
order to receive effectively. 
One may be in the woods 
or out in the fields, in which 
case it is easy enough to 
secure a ground and make 
use of the umbrella men- 
tioned. 

Altho the present device 
will probably not be taken 
very seriously by our ad- 
vanced radio. engineers, 
nevertheless, we are con- 
fronted with the fact that 
we are constantly striving 
towards an ideal pocket 
edition of the radio re- 
ceiver. Such developments 
do more towards the 
popularization of radio than 


metal clips, one of which is 
intended to be snapped onto 
any part of a steady-heating 
system while the other clip 
may be readily connected 
to the base, or electric light 
chandelier or brackets. 

This instrument proves very useful to 
persons who are desirous of securing the 
time signal ticks sent out by the Eiffel 
Tower each day and which enables them to 
set clocks and watches of the household 
in an accurate and simple manner. 


Least. 


Ground 


Owing to the frequently dry strata sur- 
rounding radio stations, where the earth 
indicates an undesirable high resistance, it 
is oftimes necessary to improve the ground 
conductivity in some manner. 

Various schemes have been attempted, 
such as burying huge ground plates; driving 
of pipes deep enough to penetrate moist 
strata, the construction of counter-poises 
of varied types, etc., but the accompanying 
photograph clearly illustrates a rather novel 
method employed at the U. S. Naval Radio 
Station at Arlington, Va. (NAA), to im- 
prove the ground condition there. 

This photograph was taken from the top 
of one of the 450 foot towers and it can 


Receptacles With Clips. 


Photograph of the Entire Receiver Which is Not Very Complicated to Say the 
A Combined Telephone Receiver and Galena Detector, ‘‘Aerial’? and its 
The Insert Shows the Simple Mechanical Construction 


of the Detector. 


of the Ondophone, which translated would 
mean the “wave phone”; in other words. 
the reception of signals thru the medium of 
ether waves. 

The manufacturer of these instruments 
furnishes with each purchase a brief sum- 
mary of the hours of transmission of the 


any other condition. In 
other _words, it brings 
radio in a practical and 


easily understandable form 
to the man on the street. 
If he can be made to 
become interested _ with 
so simple a device as a starter, he will cer- 
tainly readily fall a victim to more ad- 
vanced apparatus and operations. 

Speaking of portable receiver sets an ex- 
cellent example of a really practical nature 
and constructed by an American amateur, 
is shown on page 364 of this issue. 


System at Arlington Station 
By A. F. WALLIS, U.S. N. 


Snapshot Taken From the Top of One of the 
Huge NAA Towers From Which Appears the 
Radial Ground Wire System. 


be clearly noted that lines appear to radiate 
out from the station, much like the spokes 
in a wheel, intersected by other lines at 
regular intervals. These lines represent 
copper wires of rather large size buried in 
trenches about 18 inches deep and soldered 
at each intersection. The wires extend over 
the entire territory beneath the antenna 
and beyond the tower bases. At the apex 
of the network a huge copper lug is sold- 
ered to which is connected the sending and 
receiving ground plates. The “ground” side 
of the outdoor antenna switch is also con- 
nected to this grounding system in case of 
lightning or severe static when it may be- 
come necessary to ground the antenna. 
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A Practical Receiver 


HE radio receiver illustrated here- 
with is one that I have recently 
designed and built with the idea in 
view of producing a strictly prac- 
tical instrument, capable of cover- 
ing all wave-lengths in use today, either 
dampt or CW. This receiver affords an 
example of what can be done through a 
judicious selection of materials and a care- 
ful assembling of the various units, The 
materials and finished pieces of apparatus 
were selected from among the products of 
seven manufacturers and while in two of 
three instances the exact article desired 
was not to be had, nevertheless a quite 
satisfactory result has been obtained. 

As can be readily seen in the photo- 
graphs, the receiver comprises a honey- 
comb-coil tuning system, a vacuum tube 
detector and a two-step amplifier, ‘The 
hookup employed is of the standard, re- 
generative type, with one of the honey- 
comb-coils acting as a tickler in the de- 
tector plate-circuit. It is to be noted that 
no “master-switches” nor other switches 
of doubtful efficiency have been used in 
this instrument, nor have any pieces of ap- 
paratus been incorporated in it not actually 
necessary for best results. ; 

The panel is 14 x 24 inches and is of 
34 inch bakelite, making a roomy and 
rigid mounting for the various units, The 
tuning system needs but little explanation. 
The DeForest variometer-switch above the 
primary condenser on the lower left-hand 
side of the panel serves to switch the con- 
denser either in shunt or series with the 
primary honeycomb-coil. The correspond- 
ing switch on the other side of the panel 
is wired to connect the detecting and am- 
plifying system of the instrument either to 
the honeycomb-coil. tuner of the receiver 
itself, or to the two binding-posts adjacent, 
permitting the use of an external tuner 
for short waves, if desired. The Con- 
necticut pull-switch below the inductance- 
coil mounting is for shorting the tickler- 
coil and the binding-posts under it facili- 
tate the connection of an external tickler, 
when using an outside tuner. 

The two Corwin dials control grid and 
bridging condensers; above them are 
filament rheostats and A-battery switches. 
Two Federal amplifying transformers are 
mounted on the back of the panel between 
the three telephone-jacks, which are of the 
same make. The amplifier plug connec- 
tion is worthy of note. The plug is con- 
nected to two bindine-posts on the upper 
right-hand side of the panel by a short 
piece of silk-covered cord, making it pos- 
sible to use any desired pair of receivers 
without having to chop up the phone cord 
and attach a plug. 

Probably the most interesting feature ot 
this instrument is the manner in which 
the amplifier bulbs are mounted. Two 
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By VOLNEY G. MATHISON 


This Receiver is Being Used Aboard One of the Shipping Board Fleet for ‘‘Snailin’ the Press,’ 

and, as May Be Imagined, the Ship’s Complement Have Their Daily News Sheet Copied Direct 

From the U. 8S. A., With But Little Regard as to What Part of the World the Vessel May 
Happen to Be. 


regular V.T. sockets are screwed onto a 
small, bakelite shelf, which is attached to 
the front of the panel with two brass 
angle-picces. This arrangement combines 
the advantage of having the bulbs sup- 
ported in a vertical position, as is had with 
the usual back-mounting, together with the 
ready accessibility of the horizontal front 
sockets as are used in some instruments. 
The degree of filament incandescence may 
be readily observed, eliminating filament- 
ammeters and the mounting presents a 
very attractive appearance. ‘The brass 
angle-pieces are 2% by 2% inches and 
similar ones may be found in most any 
hardware store. Those used on this re- 
ceiver were nickeled in a plating shop, so 
as to match the other units on the panel. 


Another practical feature of this re- 
ceiver is the B-battery arrangement. Or- 
dinary, round flashlight cells are assembled 
in a cardboard-lined, brass box, and the 
container then filled with hot paraffine wax. 
The metal box is then placed on a warm 
stove and the wax brought to a boil, 
thoroly removing all air pockets from 
around the cells. This battery shows little 
deterioration with long standing and simi- 
lar types built in the past have given fairly 
continuous service for as long as one year. 
Renewal is quite easy, the wax being sim- 
ply melted out and the exhausted cells re- 
placed by fresh ones. The brass boxes are 
mounted on bakelite shelves attached to 
the back of the panel with brass brackets. 
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Separate B-batteries are used for the 
Audiotron detector and the VT-1 amplifier 
bulbs. The detector battery contains twenty 
cells and is adjustable in six steps by taps 
taken to the switch on the upper center of 
the panel. The amplifier battery is of 28 
cells and is not adjustable. 

This receiver was first designed with a 
back-mounting for the amplifier bulbs and 
the sockets for this purpose may be no- 
ticed on the bakelite shelf supporting the 
detector B-battery. They are not con- 
nected into the circuit, however. 

The primary and secondary condensers 
are both of .oo11s5 M.F., the grid condenser 
is a balanced C.E. .008, and the bridging 
condenser a balanced Chelsea, .oo12, Due 
to the large primary condenser used, to- 
gether with the series-parallel switch in 
conjunction, only two primary honeycomb 
inductance coils are found necessary to 
cover a range of from 1,800 to 23,000 me- 
ters, one of about 40 milhenries and one 
of 125 milhenries (L-6o0 and L-1250). For 
the secondary circuit two coils of the same 
size and a third one of 11 milhenries 
(L-400) are sufficient to cover a corre- 
sponding range of wave-lengths. An L-60o 
coil is used in the tickler circuit for almost 
all waves. 

Editors Note: No doubt there are many 
other professional operators who have con- 
structed effective receiver units. Why not 


let others hear about it? Such experiences 
should prove interesting to some of the 
stay-at-homes. 


Schematic Circuit Diagram 
of the Hook-Up Used By 
Mr. Mathison in His Prac- 
tical Sea-Going Receiver 
Which He Employs on Ship- 
board. 
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An International Radio Achievement 


Mr. Alexanderson Presents a Paper to a Joint Body of Electrical and Radio Engineers of Striking and. Far- 


Mr. Ernest F. W. Alexanderson, Who Developed 
the High-Frequency Alternator Making Practical 
Long Distance Transmission Possible. 


‘HAT radio has been developed to 

that phase, where the central sta- 

tion is aS necessary and essential as 

the central electric power station 

was pointed out by E. F. W. Alex- 
anderson, chief engineer of the Radio Cor- 
poration of America and consulting engi- 
neer for the General Electric Company, in 
his paper read before members of the 
Radio Institute of America and the New 
York Electrical Society in joint meeting 
in New York City on November Io. 

He brought out how New York is the 
natural communication center with Europe, 
South America and other parts of the 
world and how this geographic factor 
would be utilized in the building of the 
new high powered central radio station at 
Port Jefferson, Long Island. This station, 
to be the largest in the world, will be so 
constructed that the plant investment and 
operating force may be used to the best 
advantage at all times by shifting the 
equipment from one service to another or 
combining them when long distance radio 
is desired. 


MR. ALEXANDERSON’S PAPER 


Wireless achievements are often referred 
to as belonging in the realm of mystery 
and it is indeed wonderful that we are now 
able to speak with a voice that carries 
through empty space across the oceans. 
Whenever knowledge conquers a new force 
of nature for the use of humanity, it ceases 
to be a mystery but the pursuit of this 
knowledge makes an even greater appeal to 
the imagination. 

The development of the steam engine 
was a triumph of the engineering art of 
the last century but it was not the engine 
itself but the steamship and the locomo- 
tive that interested humanity. 

The telephone and cables no less than the 
steam engine have introduced a new era 
in human affairs. They have, to a degree, 
conquered space and time, but only with 
certain serious limitations. 

An ocean cable runs only from one land- 
ing place to another and it can be cut in 
times of war: its use can be censored bv 
its owners and controlled by military and 


Reaching Importance 


naval power. When, on the other hand, 
you send a radio message it reaches ail 
parts of the world. Depending upon 
whether it has been sent in code or in 
plain language, it may be a confidential 
private message or a press message in- 
tended for the world at large, but nobody 
can prevent the electromagnetic waves that 


carry the message from reaching their 
destination. It is thus not exaggeration 


to say that the emancipation of the human 
spirit that was begun by the invention of 
the printing press has found its fulfilment 
in Radio Communication. Radio makes the 
transmission of ideas from man to man 
and from nation to nation independent not 
only of any frail material carrier such as 
a wire, but above all it renders such com- 
munication independent of brute force that 
might be used to isolate one part of the 
world from another. : 

These are the ideal aims which inspire 
the engineers engaged in the development 
of the radio technique. This is also the 
explanation why some of the foremost 
lawyers, executives, financiers, officers and 
statesmen of this country have found in- 
centive in the human aspects of the radio 
technique to devote a great deal of their 
time and thought to its promotion and de- 
velopment on a world wide scale. 

The interest that is evidenced by all 
concerned in this subject has become much 
more serious since it has been establisht 
that the laws and forces with which we 
are dealing, are within the control of our 
knowledge, so that engineers can now pro- 
ceed with the design of a radio communi- 
cation system with the same deliberate ac- 
curacy as in the design of an electric 
power transmission from water fall to a 
railroad. 


A LOGICAL DEVELOPMENT 


This audience is constituted of members 
of a society of electric power and light en- 
gineers as well as members of the Insti- 
tute of Radio Engineers; so I shall take 
the opportunity to trace the close connec- 
tion which now exists between electric 
power engineering and modern radio en- 
gineering and will demonstrate as the spe- 
cific subject of this paper, how the de- 
velopment of the Central Station for radio 
communication is as logical and inevitable 
as was the development of the central 
electric power station. 

The entry of the Corporation with which 
I have been connected for the last twenty 


years upon the field of radio communica- 
tion has been a gradual growth and a na- 
tural consequence of its general activities 
in power engineering. The engineers spe- 
cializing in alternating current technique 
Were in a natural position to take up the 
problem of designing the alternators and 
transformers needed in the radio technique. 
These differ from the one used in the 
power technique principally in the fact 
that the number of alternations per sec- 
ond is about one thousand times as great. 
This speeding up of the performance one 
thousand times involved many new prob- 
lems but the most remarkable fact to re- 
cord is that the generally establisht prin- 
ciples of the alternating current power 
technique could be applied to the radio 
technique almost without change. It meant 
that the magnetic properties of iron which 
had been reduced to an exact science by 
Steinmetz thirty years ago had to be stud- 
ied again at radio frequencies but it was 
found the Steinmetz laws of hysteresis, 
eddy currents and skin effect were as ac- 
curate at two hundred thousand cycles per 
second as at twenty-five cycles. 

It was furthermore found that the es- 
tablished conceptions of phase displace- 
ment power factor leading and lagging 
currents were as applicable and useful in - 
the high frequency as in the lower fre- 
quency technique. 

It is true that radically different methods 
had to be devised for measuring power fac- 
tors of a fraction of one percent from the 
methods used for measuring power fac- 
tor of 50 to 100 percent but the new meth- 
ods of investigation verified the well known 
principles. 

The starting point of this development 
work was the time when Fessenden brought 
out the problem of generating alternating 
currents for radio transmission. In doing 
so Fessenden realized that a practical solu- 
ton of this problem could be worked out 
only by an organization of specialists. 


SOME PROBLEMS OVERCOME 


Some of the problems that presented 
themselves in the evolution of the radio 
power plant were: 

1. The design of a dynamo-electric ma- 
chine or alternator generating electric 
power in the form of alternating currents 
of frequencies one thousand times as great 
as those used for motors and lights. 

2. The development of magnetic ampli- 
fying devices capable, of translating tele- 
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Photograph of a Two-Unit Radio Station Employing Two 200 K.W. Alexanderson High Frequency 
Alternators, 


Padio News for December, 1920 


yione and telegraph currents into cor- 
esponding medulations of the high Ire- 
uency energy flowing from the power 
pant into the radiating antenna. 

3. The development of a regulator so 
sensitive as to hold the speed of an_or- 
(inary induction motor constant within a 
jew hundred of one percent, this being 
necessary in order to maintain the proper 
phase relations in a load circuit working 
at one-third of one percent power factor 

4. Improvement of the tuning of the an- 
tenna so as to transform as large a part 
as possible of the generated energy into 
electro-magnetic waves. - 

The realization of Fessenden’s vision, 
the radio power plant of today, became 
thus the result of the combined effort of 
leading electrical and mechanical engi- 
neers. Among these, it is sufficient to men- 
tion W. L. R. Emmet the creator of the 
ciant electric power stations oi today. 

' The radio power plant which resulted 
from this was shown to Marconi during a 
visit to Schenectady, and because of his in- 
terest in its perform- 
ance, it was transferred 
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a submarine and search for it, we find it, 
and yet we are told it is not so. 

Does the little electron, as an individual, 
take a leap of the aerial wires and after 
devious paths find its home in the glass 
bulb on the other side of the ocean? We 
are also told that it does not. 

If I knew what really does happen, and 
should I try to tell you, then sooner or 
later somebody would claim that [ was 
altogether mistaken. Therefore, I will 
only try to tell you how I imagine that it 
happens, wondering if any of you will see 
the same mental picture of the process 
that | see. 

We were once told by the physicists 
that all space was filled by a fine sub- 
stance that was called ether, and that the 
light and heat that radiated from the sun 
was a wave motion in the ether. The 
physicists now tell us that there is no 
ether, but still they say that light is a wave 
motion. Be this as it may, for the purposes 
of visualizing what takes place in radio 
transmission, it is convenient to cling to the 
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liable communication can be maintained is 
about 500 times the length of the ether 
wave that is used. It may be more than a 
coincidence that the distance to which a 
sound wave travels in air, and a wave 
on the surface of water will travel before 
it fades out is also about 500 wave lengths. 
The average wave length of sound of 
spoken words is about one foot, and we 
know that if we speak loud our voices will 
carry a distance of about 500 feet. The 
exceptions to this rule that will occur to 
anybody are also significant. We know 
what distances voices will carry over a 
lake in a quiet evening. We also know 
what extraordinary distances radio signals 
will carry sometimes on a quiet night. 
These are exceptions that prove the rule 
and the rule refers only to reliable com- 
munication under normal conditions, 


HOW RADIO TRAVELS 


A radio transmitting system is designed 
for the purpose of producing waves in the 
ether which we call electromagnetic waves, 
and for controlling the 
rate at which the 


to the Marconi Radio 
Station in New Bruns- 
wick. 

Here we had arrived 
at a point where two 
schools of engineering 
pursuing different aims 
with widely different 
modes of thought, had 
been brought before a _ 
common problem. The 
one had been thinking 
in terms of power fac- 
tor kilowatts and phase 
displacement, the other 
in terms of wave length 
decrements and tuning. 

A third school of 
knowledge was at that 
time brought into con- 
tact with this technique 
and added new impetus 
to it. As soon as such 
scientists as Coolidge 
and Langmuir began to 
study the remarkable 
little device - invented 
by Lee DeForest and 
known as the audion, 
the foundation was 
laid for the vacuum 
tube technique which 
has so profoundly in- 
fluenced the art of ra- 
dio communication. 

ELECTRICITY NO 
LONGER A MYSTERY 

These scientists tell 
us that electricity is 
not the _ mysterious 
power fluid that we 
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Schematic Arrangement of the Antennae Combination Which Will Be Installed at the 


Radio Central Station, Long Island, N. Y¥ 


waves are produced, in 
such a way that a train 
of successive waves 
will carry the meaning 
of articulate speech or 
telegraphic code. If 
we wish to send a 
message a long dis- 
tance, we must select 
a long wave. The dis- 
tance to Europe is 
5000 kilometers. If this 
distance is to be 
bridged by soo wave 
lengths, each wave 
length must be at least 
10 kilometers (six 
miles) or as it is 
usually expressed a 
wave length of 10,000 
meters. 

We can produce 
water waves by rock- 
ing a boat. If we rock 
a canoe we get a short 
wave, but if we rock 
a larger boat we get a 
correspondingly longer 
wave. To rock the 
boat requires energy, 
but in order to pro- 
duce a wave of suit- 
able length, the energy 
must act through an 
intermediate member 
which has suitable size 
and proportions. 

In radio transmission 
the energy is fur- 
nished by the high fre- 
quency power plant, 


may have imagined 
flowing smoothly in 
our wires but miniature planets of comets 
of condensed material electricity of definite 
charge and mass shooting across a minia- 
ture universe inside of a glass bulb and 
following orbits that can be calculated as 
accurately as the orbits of the planets. 
Keeping in mind the origin of the mod- 
ern art of radio communication in these 
three widely separate realms of knowledge, 
power engineering and electro physics, we 
may now proceed to examine the essential 
parts. We find then,—first, a modern elec- 
tric power plant working at high frequen- 
cy; second, a network of wires a mile 
long, supported on tall masts; third, on 
the opposite side of the ocean a little 
glass bulb full of shooting stars. The 
question is: what does really happen? 
Does the electricity generated by our 
alternator emanate from the antenna and 
flow in an undulating stream through the 
air or through’ the water or through beth? 
If we search for it in an aeroplane, we 
find it, and if we submerse ourselves in 


theory of the ether. 

We are familiar with other forms of 
Wave motion—the air waves that carry 
around to our ears and the water waves 
on the ocean. Thus the carrier of the 
radiated electric energy must not be lik- 
ened to the flowing stream of water, or to 
the wind or to a bullet shot from a gun, 
but likened to a wave in a uniform medium 
where each particle of the medium oscil- 
lates around a stationary base line while 
the wave rolls forward. 

The distance that a wave can travel 
before it fades out is proportional to its 
length. We may therefore introduce the 
idea of wave length, which is the distance 
from the ‘crest of one wave to the next. 
The iong swells of the ocean travel for 
hundreds of miles, whereas a_ pebble 
dropped on a still surface of water pro- 
duces a ripple that fades away in a short 
distance. 

In radio communication it has been ob- 
served that the distance over which re- 


but in order to trans- 
form this energy into 
waves there is required the intermediate 
member which makes contacts with a large 
volume of the medium which carries the 
wave motion. This medium is the ether 
and corresponds to the water or the air 
in the more familiar forms of wave mo- 
tion. The member that transfers the en- 
ergy to the ether is the antenna. The 
waves used for trans-Atlantic communica- 
tion are as a matter of fact 10,000 meters 
or longer. The antenna corresponds to the 
hull of the rocking boat or the sounding 
board of the piano. 

The analogy with water waves may be 
carried still further. The wave is a suc- 
cessive displacement of the medium and 
the initial displacement produced by the 
member acting upon the medium is pro- 
portioned to its volume. The water dis- 
placement of the boat corresponds to the 
effective volume of the antenna. The 
maximum voltage at which the antenna 
can be operated corresponds to the maxi- 

(Continued on page 382) 
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The Audion—lIts Action and Some Recent 


Applications 


By LEE De FOREST, Ph. D., Sc. D. 


Part 3 


An historical paper of unusual interest to the Radio fraternity 


OPULAR attention has been 

attracted to the success of the 

recently announced  applica- 

tion to line wires of wireless 

methods of transmission, re- 
ception and tuning, whereby multi- 
plex telegraphy and telephony have 
been made possible over wires al- 
ready loaded down with their ordi- 
nary communication. The original 
ideas of such multiplex telephony 
date back to the early nineties, 
when John Stone, Hutin and Le- 
blanc disclosed methods all involv- 
ing the same principle, that several 
alternating currents of superaudio- 
frequency, each from a_ separate 
source, could be directed over the 
same wire or pair of wires, each be 
modulated or controlled by its own 
microphone, or Morse key, and at 
the receiving station each frequency 
taken off by its own properly tuned 
circuit, and there retransformed into 
its own original telephone or tele- 
graph current. But none of these 
early investigators utilized at that 
time the all-necessary integrating de- 
tector which was alone capable of 
retransforming the modulated high- 
frequency wave-trains back into the 
original audio - frequency currents. 
Here again the wire telephone re | 


quirements had to await the advent 
of a radio-detector. 


WIRED WIRELESS 


General (then Captain) George O. Squier 
in 1910 carried out certain experiments 
which are destined to become classic as the 
new art of wired-wireless attains the impor- 
tant commercial proportions to which it is 
unquestionably destined. He, for the first 
time, used a constant, reliable source of un- 
dampt electric currents of high frequency 
for the transmitter, and an audion detector 
between each tuned receiving circuit and its 
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Fig. 22. A Western Electric Double-Grid, 
Double-Plate Vacuum Tube Used for Detection 
and Amplification. 


Fig. 20. 


A Typical Two-Stage Audion Amplifier. 


telephone receiver. By this combination mul- 
eg telephony became at once a realized 
act. 

But so long as a high-frequency alter- 
nator was required at each transmitter sta- 
tion the wired-wireless idea could not be- 
come commercialized. Its first cost, the size 
and weight of it with its motor, its delicacy 
of speed regulation, its limitation to rela- 
tively low frequencies, all made this impossi- 
ble. So again an important development was 
compelled to await the advent of the oscil- 
lating audion. 

Supplied from a common filament-lighting 
battery, a common “B” battery, or d. c. gen- 
erator, any desired number of tiny alternat- 
ing current generators, each driving its own 
easily tuned circuit, can now he assembled 
in a small central station. The grid of each 
oscillator is voice-controlled from its local 
telephone circuit, and as many high-fre- 
quency “carrier” wave-trains superimposed 
upon a single trunk line pair, as it may be 
feasible to use without interferences be- 
tween the modulated frequencies of the sev- 
eral conversations. 

At present carrier frequencies ranging 
from 5,000 to 25,000 have been used com- 
mercially over a single pair of telephone 
wires, between Baltimore and Pittsburgh. 
A zone of frequencies of 2,500 is allotted 
to each conversation, which permits of eight 
simultaneous telephone conversations over 
the line, in addition to the usual “physical 
circuit” conversations. The constant fre- 
quency generated by each individual oscil- 
lion lies in the middle of each allotted zone 
of wave-frequencies, but the modulation of 
this “carrier wave” by the voice currents re- 
sults in a wide band of frequencies (analo- 
gous to a spectrum band) on each side of 
the particular carrier-wave frequency. This 
means that at the receiving station it is 
preferable to employ, instead of a circuit 
attuned to the single frequency of the car- 


“7% -rier-wave, a “band-filter,” or combi- 
nation of several tuning elements 
(inductance and capacity). This 
band-filter, then, is equally receptive 
to any wave-frequency lying within 
the prescribed limits, say 1,250 cycles 
on each side of the carrier-frequency, 
but offers very high impedance to ail 
frequencies above or below the limits 
of the band-frequencies. -By eight 
such band-filter receiving circuits the 
eight conversations are segregated, 
each delivered to its own proper 
audion detector and sent out on its 
own local telephone line. 

But it is by no means necessary to 
limit wired-wireless to the use of 
such low frequencies as we have been 
considering. Certain tests were re- 
cently carried out in Canada which 
proved conclusively that frequencies 
as high as 500,000 per second can be 
used over telephone lines, including 
several miles of cable, without harm- 
ful attenuation. This demonstration 
widens very greatly the range of fre- 
quencies available for wired-wireless, 
with hope for a corresponding in- 
crease in the number of conversa- 
tions, or telegraph communications, 
which can be placed upon a single 
pair of wires, or group of pairs. 
=! Moreover, with such high frequen- 

cies (say from 100,000 to 300,000 per 
second) the necessity for complicated 
band-filter receiving circuits van- 
ishes, with obvious attendant advantages. 
THE FUTURE 

Wired-wireless is the youngest of the 
large family of methods for electrical com- 
munication of intelligence. He is indeed a 
bold prophet who will today attempt to 
foretell the limits of its application. That the 
great saving in line costs, the vast multipli- 
cation of available channels of long-distance 
communication which it makes possible will 
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Fig. 21. A 50 Watt Vacuum Tube Used in Pres- 


ent Day Power Work as Met in Radio Com- 
munication. 
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work profound changes in our present 
methods of business, cannot be questioned. 
Thus again it seems evident that the audion 
is destined to play a leading rdéle in the 
work of knitting more closely the people of 
this land, and of all lands. 

We have briefly recounted some of the 
main achievements which the three-elec- 
trode audion, or triode, has to its credit. 
Let us now consider some of the possibili- 
ties of its future. From its invention until 


1912 it attracted an almost negligible inter-. 


est in the scientific world. A year after the 
audion was first brought to the attention of 
the engineers of the American Telegraph 
and Telephone Company that corporation 
acquired exclusive license under all the au- 
dion patents for wire telephone purposes. 
Thereupon the research men of that 


telegraphy, the principal agent in which 
was reported to be an instrument called 
a ‘valve, a ‘lamp,’ or a ‘tube.’ This 
instrument seemed to have arisen sud- 
denly into a predominant position among all 
the apparatus of the wireless experimenter 
and operator, and appeared to be of use in 
every corner of his outfit. The complete 
name of the instrument is the three-elec- 
trode thermionic vacuum tube. It must be 
emphasized that it is the three-electrode 
valve, and not the valve with two electrodes, 
that has been responsible for the over- 
throwing of the old methods and appara- 
tus. That it has been a veritable revolution 
can be seen by comparing the common prac- 
tice in wireless telegraphy of 1914 with that 
of 1919. In 1914 practically all the most 
powerful transmitting stations in the world 
generated waves by sparks and signals which 
were received at nearly all stations by means 
of crystal or magnetic detectors. The spark 
method of generating waves involved the 
use of very large antenne for spanning 
great distances; and at the receiving sta- 
tions which wisht to listen to stations 
more than even 100 miles away very large 
aerial structures were customary. But if we 
look at the state of affairs today we find 
most of the high-power stations for long- 
distance transmission are ‘continuous wave’ 
Stations; that is, they produce uniform un- 
interrupted waves instead of a series of 
short gushes made by sparks; while at the 
receiving end new modes of detecting these 
continuous waves appropriate to, and taking 
advantage of, their uniformity in character 
have been introduced. This is where the 
three-electrode tube, in various adaptations, 
enters the arena. Taken together, the im- 
provements at both ends of the span have 
made possible the use of smaller antenne 
at transmitting stations, and have almost re- 
moved the necessity for any antenna at all 
at receiving stations. For example, under 
reasonable weather conditions, it is quite 
easy to listen to the messages coming from 
stations on the other side of the Atlantic by 
using a receiving circuit of which the recep- 
tive element is a small coil of wire, three 
to four feet square. Thus, so far as receiv- 
ing goes, it is possible to intercept all the 
great stations on one-half of the globe by 
means of apparatus contained wholly in one 
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room, or even in a cupboard. In accomplish- 
ing this the magnifications in use amount to 
several hundred thousandfold. All this is 
the work of a thing which looks like an 
ordinary electric light bulb with a few extra 
pieces of metal in it—the three-electrode 
tube.” 

Years ago what physicist did not look at 
the simple, self-contained, noiseless incan- 
descent lamp, consider it as an ideal source 
of electro-magnetic waves of a wide spec- 
trum—of heat, visible, and ultra-violet ra- 
diation, and ‘wonder why it should not be 
made to generate also waves of any length? 
Today that incandescent lamp, with the ad- 
dition of a metal plate and wire grid, has 
become such a generator. Undampt Hertz- 
ien radiations of a few centimeters wave- 
length can be generated by audions 
specially designed to give minimum 


organization initiated an elaborate 
line of investigation of the device, 
which about that time began to in- 
terest other scientists in America and 
abroad. Prior to 1914 not a dozen 
articles on the audion had appeared 
in scientific publications. Today it is 
impossible to pick up a magazine de- 
voted to physics or electric commu- 
nication without finding one or sev- 
eral papers dealing with some of 
what Dr. Eccles styles “the protean 
Properties of the ubiquitous three 
electrode tube.” 

Writing in the Radio Review Dr. 
Eccles (who is affiliated with the 
British Marconi Co.) says: “The 
most important single instrument in 
modern wireless practice is the three- 
electrode thermionic vacuum valve, 
for it enters into every main division 
of the subject—it plays a dominant 
part in the generation of oscillations, 
the detection of signals, and in the 
amplification of feeble voltages and 
currents. Its arrival and develop- 
ment have, besides, helped greatly 
toward the success of apparatus and 
methods that might otherwise have 
remained almost failures.” 

DR. ECCLES QUOTED 

Dr. Eccles has outlined the pres- 
ent status and forecast of the future 
of the audion so clearly that I am 
constrained to quote further his 


words, as those of an unbiased ob- }. .. . 


capacity between the three electrodes 
and their lead-in wires. From these 
short waves, representing alternating 
current frequencies of some hun- 
dreds of millions, down to those of 
one or two per second, the electric- 
wave spectrum afforded by the oscil- 
lating audion is continuous. Con- 
sider this fact in connection with 
the almost infinite sensitivity of the 
device as a detector, and its unlim- 
ited power as a magnifier, or am- 
plifier, and one realizes something of 
the value of the _ three-electrode 
vacuum tube to the physicist and the 
inventor. To the former, however, 
the keenest interest lies perhaps in 
the audion itself, because there is no 
known piece of electrical apparatus 
linked so directly with the most re- 
cent work on the structure of mat- 
ter. A prominent British physicist 
has recently remarked: “It is prob- 
able that there is no other sphere 
where research work has had stnch 
a combination of immediate practical 
value and intense theoretical interest.” 

Many an early experiment in tele- 
graph transmission or reception by 
wire or wireless, lone since aban- 
doned as too limited in range, can 
todav be revived to the great benefit 
of man. Calculations have shown 
that with a littoral cable stretched 
for fifty miles on each side of the 


a! 


server: “During the war, hints 
reached the civilian that a revolu- 
tion was taking place in wireless 


Fig. 24, A So-Called V.T.-21 and its Socket, a Tube Which Has 


Been Much Used by the U. S. Signal Corps. 


Atlantic, and carrving some forty 
amperes of 20-cvcle alternating cur- 


(Continued on page 386) 
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By A. S. BLATTERMAN* 
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HE modulation of ‘sustained waves 

for purposes of radio telephony has 

now assumed such an important 

place in the design of apparatus for 

this kind of communication that it 
is very desirable to clarify our conceptions 
of the various phenomena occurring in 
some of the more useful circuits. Several 
years ago we had the arc and spark with 
high power eranular carbon microphones 
in the oscillating circuits, and liquid micro- 
phones, condenser telephones, etc. Today 
the high frequency alternator, and much 
more extensively the three electrode vac- 
uum tube supply the energy for radio tele- 
phone equipment and the speech control 
may not only be affected by the previous 
arrangement of microphone, and other fac- 
tors in the oscillation circuits, but the vac- 
uum tube itself may be employed in vari- 
ous wavs for molding or modulating the 
high frequency carrier according to the 
voice wave it is desired to transmit. The 
methods for securing modulation are fast 
becoming legion and the engineer is con- 
fronted by the necessity of selecting from 
the great number available the ones which 
are best suited to the particular problems 
he has in hand. In all cases a large per- 
centage of modulation is desirable and 
good quality is not less important. 

In this paper comparisons are made be- 
tween various methods of modulation and 
conclusions are drawn with reference to 
vacuum tube apparatus giving the compara- 
tive effectiveness of the several types dis- 
cusst. Not all of the known methods have 
been considered in detail, but because manv 
of the systems suggested can be classified 
under general headings such as absorption 
modulation, power modulation, etc., a com- 
parison has been made between several 
general tvpes of modulation which it is be- 
lieved will serve to make the entire discus- 
sion fairly complete. 

Several oscillograms of the modulation 
actually obtained with different circuit ar- 
rangements appear in the course of this 
paper. These were taken by coupling the 
oscillograph vibrator through a rectifier to 
the antenna of the telephone set as shown 
in Fig. A. The rectifier consisted of sev- 
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eral three electrode vacuum tubes in par- 
allel with their grids and filaments con- 
nected together to form effectively a single 
cold anode. _ A zero line “a,” Plate A, was 
first taken with the radio set inoperative. 
The radio set was then caused to oscil- 
late without any modulation being applied. 
The energy then nicked up and rectified In 
the vibrator circuit caused a deflection of 
the latter, giving the straight line “b,” its 
displacement from zero line “a” being pro- 
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Plates A and B. Curves Taken During Modula- 


tion Tests. 


portional to the amplitude of the radio 
frequency antenna oscillations. The oscil- 
lations were then modulated, causing their 
amplitude to alternately increase and de- 
crease according to the curve “c.” In the 
case shown, modulation was obtained both 
upward and downward, altho it was 
far from being complete. For complete 
modulation the wavy line should have in- 
creased to twice the average value “b” and 
decreased to the zero line “a” alternately. 


DETECTOR RESPONSE TO MODU- 
LATED WAVES 


Since the primary concern in the use of 
modulated transmissions (radio telephony) 
is the value of detected telephone current, 
it is desirable first of all to formulate the 
theory of the detection of a modulated sus- 
tained wave. This, as will be seen, gives 
very fundamental information as to the 
requirements of transmitter characteristics. 

Consider the modulated voltage wave of 
Fig. 1, which depicts a sustained wave of 
radio "frequency periodicity © varying in 
amplitude at an audible frequency peri- 
odicity p. 

The equation of this wave is, 
e=—(A+B Sin nt) sin et 


=(A) Sin ot+(B Sin pt) Sin ot..... (1) 
indicating a radio frequency component of 


constant amplitude (A) and another com- 
ponent of equal radio frequency but of 
varying amplitude (B sin pt). The signifi- 
cance of the quantities A and B will ap- 
pear by inspection of Fig. 1. Complete 
modulation is obtained when A=B and 
under any condition the percentage modu- 
lation is B/A. 

For the sake of simplicity, as well as 
definiteness, let us assume that the receiv- 
ing detector is a vacuum tube connected 
in one of the usual circuits without a block- 
ing condenser and leak in the grid circuit. 
We might equally well assume the use of 
a crystal detector; but in any case the de- 
tector action’ is to be considered as re- 
sulting from operation on a curved char- 
acteristic of the typical form shown in 
Fig. 2. 

Such a characteristic as that illustrated 
may be represented by the power series 

i=bie+b,e?-+-bse*-. 2. ee ese cece eee (2) 
wherein it may be shown that for the usual 
detectors and in particular the three elec- 
trode vacuum tube, terms beyond the sec- 
ond may be neglected. The detected cur- 
rent can therefore be expressed as func- 
tion of impresst voltage as 

I iis scaoas sdnnccbncncwasc (3) 

In detection of the modulated wave 
under consideration we have to substitute 
for e in this expression the value (1) 

e = A Sin ot + B sin pt Sin ot 
This gives 


b, lee 

i =— (A?+2AB Sin pt +—-+— cos 2 pt) 
2 2 2 

+ Radio Frequency terms....... (4) 


This is the detected current. The only 
part of it effective in producing telephone 
response is the variable audio frequency 
component 


b B 
. 2 
4 = (2A Sin pt 


+ — cos 2 pt) 
2 


b B 


The second term is obviously one of 
double the signal frequency “p” and has 
maximum amplitude when the modulation 


Curves Met With in the Amplification of the 
Oscillator Output. 
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complete. It is then ve of the funda- 
mental frequency term, and can, therefore, 


eenerally be ignored. Approximately, 
verefore, the receiving telephone current is 
1 b. X AB 
= OO S656 5 AW naa (6) 
e V2 


Jbviously it can be increased by increas- 
ing either A or B—that is, either the con- 
{ant amplitude radio frequency carrier or 
ihe modulating component immaterially. 
\lso, it appears that for a given value of 
the product AB the relative values of A 
and B are of no importance: a large radio 
frequency carrier weakly modulated will 
give the same detector response as a small- 
er radio term more completely modulated. 
lt is important to notice that for a given 
modulation amplitude B the response is in- 
creased proportionally with increases in A, 
the carrier. The physical reason for this, 
of course, resides in the curvature of the 
detector characteristic; the rectification is 
made more efficient by the “riding” of the 
radio frequency e.m.f. on the detector. 

We note finally that what is desired for 
good detector response is as large a value 
of the product AB of the components of 
the transmitted wave as is possible. 

TRANSMITTER MODULATION 


We have to consider several methods for 
producing the modulated radiation just con- 
sidered, keeping always in mind the re- 
quirement just stated that the product AB 
shall be as large as possible; and that the 
measure of effectiveness of the modulated 
radiation will therefore be indicated by the 
value of this product as representative of 


the components of transmitter antenna 
current. 
DIVERTING, DETUNING OR ABSORPTION 


MODULATION 


A number of well known methods of 
modulation may be collectively handled un- 
der the heading of absorption, diverting or 
detuning modulation and all such methods 
are characterized by a reduction in an- 
tenna current when the modulator is in 
operation below the value obtainable were 
the modulating device removed. Fig. 3 
shows the result of this type of modula- 
tion. 

It is seen that although the oscillator is 
capable of supplying a radio frequency os- 
cillation of amplitude A: to the antenna 
alone, the presence of the modulator and 
the absorption therein reduces the effec- 
tive carrier amplitude to A, and the peak 
current never exceeds the maximum ob- 
tainable from the oscillator. 

Examples of absorption or diverting 
modulation devices are those using the 
transmitter microphone directly in the os- 
cillating circuit thereby varying its resis- 
tance, or else inductively coupled with the 
oscillatine circuit; or the use of a three 
electrode vacuum tube to absorb energy 
in its plate circuit, the absorption being 
controlled by speech e.m.f.s. impressed in 
its grid circuit. All such devices reduce 
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the effective value A of the carrier to the 
A, of Fig. 3 above. 

An exactly similar operational effect is 
obtained with modulation by detuning as 
with a vacuum tube, microphone or con- 
denser telephone shunting a part of the 
oscillation circuit. 

NON-ABSORPTION MODULATION 

This type of modulation is characterized 
by the alternate increase and decrease ot 
radio output above and below the value 
normally supplied by the oscillator, and 1s 
illustrated in Figs. 4 and 5. 

When this type of modulation is most 
effectively employed the output of the os- 


Power Modulation at 500 Cycles. 


Plate C. 


cillator which is normally Ai is equally 
increased and decreased, by the action of 
modulation as shown in Fig. 4. Frequent- 
ly, however. the condition shown by Fig. 5 
is obtained where the oscillator output 1s 
caused to decrease more than it increases, 
thus lowering the effective value of the 
radio frequency carrier (A,) to (A,) and 
giving a less effective radiation (value of 
the product A.B). More or less distortion 
is also present. : 
An example of this type of modulation 
is that obtained by the now extensively 


Typical Circuit Employed in the Signal Corps Pack Set for Radio Telegrarh 
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used W. E. Co. circuit and known as con- 
stant current or power modulation. Grid 
modulation may also, under certain cir- 
cumstances, produce this type of radiation. 
On plate C is shown an oscillogram, taken 
as described above, of the output of a 
telephone set modulated at 500 cycles by 
the constant current method. It is seen 
that the modulation is very nearly equal 
upward and downward. The oscillogram 
Plate D shows a case of grid modulation. 
There is some slight modulation upward 
in this case but most of it is downward 
and there is some distortion present. 
COMPARISON OF ABSORPTION AND NON- 
ABSORPTION METHODS—GENERAL 


In order to illustrate the real necessity 
for comparing the two general types of 
modulation just defined let us take a con- 
crete example. Suppose we have a cer- 
tain given number of exactly similar vac- 
uum tubes, this number being limited by 
the amount of power available, or other 
engineering considerations. Suppose, to 
make the matter quite definite, that we 
have two tubes. The question at once 
arises “How shall we use these tubes so 
as to get the maximum modulated output, 
i.e., the maximum value of the product 
AB?” Shall we use one of the tubes as 
oscillator and one as modulator or both 
as oscillators and modulate the total output 
of both? 

The answer is not at once obvious. 
There are several ways in which the two 
tubes might be used under the above two 
general schemes but broadly. speaking we 
may discard as obviously inferior all save 
the following: 

t. One oscillator 
with connections for 
modulation. 

2. Both tubes oscillating in parallel 
modulation by absorption of output. 

3. Both tubes oscillating in parallel 
modulation by impressing speech frequency 
on grids. 

At first sight it might appear that meth- 
ods one and two would give exactly the 
same result. In the first case the output 
of the two tubes might be caused to vary 
hy the absorption device between the total 
available output and zero with an average 
value eaual to one-half this variation; 
while in the second case, there would nor- 
mallv be half the outout of the two tubes 
of case 1 but the action of the modulator 
tuhe would increase this output to double 
value and then decrease it to zero with the 
average the same as in the first case. It 


and one modulator 
constant current 
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might be expected that the grid modula- 
tion of case 3 would give superior results 
to these on the assumption that the output 
of the two tubes would be alternately in- 
creased to maximum and then decreased to 
nearly zero by swinging the grid potential 
at the modulating frequency; but when it 
is remembered that the output cannot be 
increased above a certain maximum, it 
will be seen that the results obtained by 
this method place it at once on a par with 
the absorption methods. 

It must be remembered that the measure 
of the effect in the distant detector is the 
value of the product AB of the carrier and 
modulated component of received electro- 
motive force, and this depends not upon 
the relative energy components in the 
transmitting antenna, but upon the cur- 
rents. That is, the A and B of the trans- 
mitting antenna refer to current amplitudes 
therein. Two tubes in parallel, therefore, 
while they may give twice the energy of 
one, deliver only V2 times as much current 
as a single tube, so that if complete modu- 
lation is obtained in cases 1 and 2 above, 
we may expect the conditions to be those 
represented in Fig. 6. 
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On This Curve is Plotted the Relation Between 
the Fundamental Radio Constituent and Q. 


Inspection of this figuce shows that for 
100% modulation in both cases the con- 
stant current or power modulation system 
is twice as good as the absorption modu- 
lation, or that 50% modulation on the con- 
stant current system is equal in effect to 
complete modulation by absorption. Another 
way of looking at the matter is to note 
that four times as many oscillator tubes 
are required to give the same result on 
the absorption method as on the power 
modulation method, when the latter gives 
complete modulation. If the latter gives 
75% modulation, the absorption method 
requires three times as many oscillator 
tubes. These conclusions cover in a broad 
way the comparison required between thesc 
two general systems of modulation. 

There are, however, certain practical 
points that must not be lost sight of and 
unless due regard is taken of these it may 
not be so easily possible in every case to 
correctly make the above statements. The 
practical limitations imposed refer to the 
percentage modulation actually obtainable 
by the two methods. It is not difficult to 
get practically complete modulation by the 
distortion, diverting, or detuning method, 
but usually a smaller variation is obtained 
by the non-absorption methods, such as 
grid and constant current modulation. 
This is alwavs the case when the electron 
emission of the vacuum tubes, particularly 
of the oscillator tube. is insufficient to give 
the increased output required on the posi- 
tive modulation swing Another difficulty 
is often found in the fact that the power 
available from the microphone transmitter 
is too small to swing the grid po- 
tential to the required positive value. 
In this case it is necessary to am- 
plify the microphone output by 
means of an additional tube. 

Both of the above limitations re- 
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the Output Currents 
is present, altho in this particular case 
the speech was still quite intelligible. 


AMPLIFICATION OF OSCILLATOR OUTPUT 

When increased output is desired it is 
most satisfactorily obtained by means of 
separately excited tubes. This method is 
exemplified by the circuits of several dif- 
ferent sets now designed by the Signal 
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Piate E. This Oscillogram Record Shows the 
Result of Inadequate Filament Emission. 


Corps, for instance the pack set SCR-127. 
These sets are, however, intended only for 
telegraphing and it is found that certain 
difficulties are encountered when attempt 
is made to adapt the circuits of these sets 
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to the telephone problem. A typical cir- 
cuit is shown in Fig. 8. 

The radio frequency voltage impresst 
on the multiple tube amplifier from the 
low power master oscillator is sufficient to 
drive the grids of the amplifiers positive 
so that current flows in the grid circuit. 
This grid current passes through the leak 
resistance R and the voltage drop produced 
therein is utilized to bias the grids of the 
tubes. The amplitude of this grid current 
and hence of the bias voltage ‘s controlled 
by adjusting the coupling condenser C and 
the leak resistance R itself, but in any case 
remains practically constant for any given 
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set of conditions at approximately the 
mid point of the characteristic curve of 
the amplifiers so that maximum amplifica- 
tion is obtained (see Fig. 9). In all of 
the present telegraph sets thus far de- 
veloped the input voltage is of relative 
large amplitude; it is in fact always so 
large that the extremities of its oscillation 
carry it well over the top and bottom flat 
portions of the curve. 

Let us now consider what happens when 
we attempt to apply this power amplifica- 
tion principle to the telephone case. The 
first method of doing this that occurs to 
us is to modulate the output of the master 
oscillator and impress this modulated out- 
put on the amplifier, wherein jit must be 


{amplified and then radiated in its original 


character from the antenna. Difficulties 
at once arise, however. 

Let us suppose that any scheme of modu- 
lation is employed at the master oscillator 
and that the modulation is complete 


(shown in Fig. 10). 


As Compared to Fig. 15a the Envelope Curve 
Should Be Increased to the Point Shown Here. 


This modulation voltage is impresst 
upon the amplifier of Fig. 8. The point on 
the characteristic curve about which ampli- 
fication takes place depends upon the grid 
current flowing thru the leak resistance. 
This in turn depends upon the amplitude 
of the impresst oscillation. Therefore, at 
instants in the neighborhood of A (Fig. 
10) when the impresst voltage is small 
the grid current will be small and the oper- 
ating point near zero grid potential, while 
with larger oscillation amplitude corre- 
spondine to instants near B (Fig. 10) a 
larger grid current will flow, making the 
grid more negative. Thus, during an audio 
frequenc-- modulation cycle the operating 
point on the characteristic may vary be- 
tween I and 2 (Fig. 11a). The grid volt- 
age and plate current may then vary as 
shown in Fig. 11. The plate current varia- 
tion will of course depend upon the shape 
of the characteristic curve. For the con- 
dition shown the ultimate plate current 
will have a form similar to that of Fic. 
t1b, while if the characteristic curve were 
moved bodily to the right the result would 
be practically reversed as shown in Fig. 
IIc; or if the cut-off and saturation effects 
were more widelv separated or the range 
of operation (1-2) occurs more nearly in 
the center of the curve the plate wave 
will approximate that shown in Fig. 11d. 

In any case, where the oscillation im- 
presst on the amplifier is of sufficient am- 
plitude to pass over the ends of the char- 
acteristic curve distortion will result and 
the original completely modulated wave 
will emerge from the amplifier with com- 
plete modulation downward but only par- 
tial modulation upward. This is illustrated 
in Fig. 12 for the favorable case d above 
where the average operation is at the cen- 
ter of the curve. 

The above discussion refers to 
operation with the bias voltage ob- 
tained by a leak resistance. It 
Q holds, also, however, in its broad 
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tive grid battery is used. The only 


sult in radiation of the form shown 
in Fig. 7 which is characterized both 
by distortion and incompleteness of 
modulation. The oscillogram record 
Plate E shows the result of in- 
adequate filament emission. The 
modulation is much greater down- 
ward than it is upward. Distortion 


In This Undesirable Case the Smooth Undistorted 

Curve Produced by Reduction of the Impresst 

Voltage is 78% as — as the Flat-Toppt 
ne, 


difference is that in the latter case 
the bias voltage is held fixed regard- 
less of the amplitude of oscillation. 
This is obviously a more desirable 
condition. 

The quality as well as the com- 
pleteness of the radiated modula- 

(Continued on page 388) 
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Radio Taste Reception 


By ALFRED N. GOLDSMITH* and EDWARD T. DICKEY? 


N interesting paper was recently read 
At a meeting at the Institute of Radio 

Engineers, New York City, having to 
do with the reception of radio messages by 
means of taste. During the experiments 
two silver electrodes were employed which 
were separated by a piece of insulating 
material and so spaced that the tongue 
could be placed between the electrodes. 

Much information is disclosed concern- 
ing the physiological effects of this method 
of reception upon the operator, as well as 
electro-chemical phenomena in connection 
with mouth electrodes. 

Altho the method does not preclude the 
possibility of abolishing the present sound 
method, it was pointed out during the dis- 
course that the results warranted further 
investigation, as under certain conditions 
this manner of reception would prove bene- 
ficent, such as in the case of airplane work 
where attendant noises make it extremely 
difficult for the radio operator to receive 
signals of low audibility. 

Fig. 1, illustrated on this page, will serve 
to give a general idea of the circuit em- 
ployed in tests described by the authors. 
A general resumé of the method follows: 

“The purpose of this research was to 
determine the feasibility of reception of 
radio telegraphic signals by the sense of 
taste. 

“Electrodes were made which could be 
placed against the tongue in such a way 
as to cause a taste sensation when a source 
of potential was connected to them. Tests 


Magee gy ol Research Detartment, Radio Corpora- 
tion of America. Assistant Research Engineer, 
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General Circuit of the Method Employed by the Authors in Their Experiments on Taste Reception. 


were made, using low potential direct cur- 
rent and 6o0-cycle alternating current to 
ascertain the amount of energy and poten- 
tial necessary for taste reception. 

“Tests were then made, using signals 
from a buzzer source. By employing a 
two-stage transformer-coupled audio-fre- 
quency “amplifier it was possible to obta'n 
taste sensations from a signal having an 
audibility of 500 in the detector circuit. 
The possible speed of transmission appeared 


to be limited to a maximum of about I07 


words per minute because of the charac- 
teristics of the taste organs. 


“Finally, the reception of actual signals 
from an antenna was tried. It was found 
possible by using four stages of amplifica- 
tion to obtain taste sensations from all sig- 
nals whose audibility was greater than 500 
in the detector circuit. 

“The results obtained thus indicate that 
from an electrical standpoint it is possible 
to receive radio telegraphic signals by the 
sense of taste. When compared to the 
sense of hearing or even of sight, however, 
the sense of taste is inferior as a means 
for receiving intelligence.” Data furnished 
by courtesy of I. R. E. 


A Method of Producing Musical or Other Audible Notes 


HE accompanying method relates to 

i a means for the production of audible 

tones. That every spoken word, mu- 
sical note or any audible tone produces a 
certain vibratory effect is a well-known 
fact. This vibratory action can be regis- 
tered by various means, the best known 
being the phonographic method. 

(A) In radio telephony a wave is radi- 
ated which bears changes in the wave form 
according to the words imprest on the 
transmitter. This “change” usually occurs 
in the form of an amplitude variation, al- 
tho in some cases the frequency is va- 
ried to secure the same effect. 

A wave form modulated by speech is 
shown in Fig. 1. As will be noted this 
consists of a high frequency wave with 
the amplitude varied according to the im- 
prest speech. An imaginary envelope sur- 
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Illustrating a Wave Form Modulated by Speech. 
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A Gireuit Ultra-Sensitive to Capacity Change. 


rounds the wave components. The path of 
the envelope represents the variation caused 
by the spoken words. In radio telephone 
reception one-half of this wave is lost by 
rectification and the remaining half causes 
the desired reproduction in the telephone 
receivers. 

By means of an oscillograph connected 
to a radio telephone set we can photo- 
graph the radiated wave current. The re- 
sultant will be a formation similar to Fig. 
1. Thus we have a record of the tones, 
the “hill and dale” of the nhonographic 
record being represented by the imaginary 
envelope. So far as known no method ex- 
ists for reproducing this type of photo- 
graphic record. A _ capacity variation 
method is suggested. 

B) The sensibility of certain types of 
vacuum tube circuits to a slight change in 
capacity is well known. In Fig. 2 is shown 
two independent oscillation generating cir- 


cuits associated with a middle circuit. The 
tertiary circuit is connected to a two step 
amplifier and receivers. The generating 
circuits are connected so as to oppose one 
another, or 180 degrees out of phase. No 
current will flow in the middle circuit un- 
der these conditions, but if either circuit 
becomes unbalanced a corresponding cur- 
rent will flow in the middle circuit. Under 
the above conditions the circuit is ultra 
sensitive to a capacity change. 

(C) Consider that we have a photograph 
of a certain series of spoken words as rep- 
resented by Fig. 1. A piece of tinfoil is 
cut to correspond to the photograph. The 
foil is pasted between two thin sheets of 
insulating paper. The foil strip is so ar- 
ranged that it can be rolled from one spool 
to another. Two thin metal strips are so 
mounted that one rests underneath the foil, 
and the other is mounted above so that its 
edge rests on the one underneath with the 
foil strip between. ‘The metal strips are 
connected up as the condenser of one of 
the oscillation generating circuits. The in- 
sulated foil strip becomes the dielectric. A 
small variable condenser is placed in the 
onnosite generating circuit. Adjust the 
foil strip by moving thru, until the low- 
est peak of the wavy line is between the 
two metal strips. Now adjust the variable 
condenser and inductances until no tone is 
heard in the receiver. If the foil strip is 
moved it will vary the dielectric separating 
the metal strios therebv varving the ca- 
pacitv in a like manner. This variation 
unbalances the circuit and results in a cur- 
rent flowing through the middle circuit of 
the same proportion. 
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Awards of $100 Portable Radio Prize Contest 


FirstiPrize Winner 


Full Size View of Mr. J. Blanchard Armstrong’s Portable Receiver, Showing the Variable Condenser 


With Mica Dielectric, Which Consists of Only 2 Plates. 


The Capacity is Varied by Changing the 


Distance Between These Plates. 


tenant 


Honorable Mention 


Mr. William F. Marquardt, 
Chicago, IIl. 


Mr. Kenneth Richardson, 
Fort Lauderdale, Fla. 


Harold B. Dick, 
Springfield, Mass. 


Phillip J. McManus, 
Central Falls, R. I. 


Mr. Arthur L. Osborne, 
Brooklyn, N. Y. 


may 


A Practical Pocket Receiving 


Set 
By J. Blanchard Armstrong 


HE case for this receiving set was 
made of hard rubber 444” x 3” 
x +8” inside dimensions for 
the lower part, and 4%” x 3” 
x *s” for the cover. The top and 


bottom are of %” hard rubber. 2-56 


Constructional Details of Mr. F. 


screws were used to hold all parts together. 
A catch, B, was provided to hold the 
cover down when the set is being carried 
about, and velvet ribbon was glued to the 
edges of the cover to exclude the dust. A 
fine grain polish for the entire case was 
obtained by rubbing down with emery cloth 
and oil. 
PRIMARY 


The primary core is turned from hard 
rubber and measures 2” outside diameter 
with a %” wall, and %” high. It has a 
three layer bank winding of No. 22 S.C.C. 
(66 turns) shellacked in place and tapped 
at every top turn (which makes every 
three turns) by soldering a short length 
of No. 22 bare copper wire to line up with 
the contact screws. This was accom- 
plisht by cementing the wound primary 
to the large panel and soldering the leads 
to their respective turns in such a posi- 
tion as to line up with the proper contact 
point screws. A soldering iron filed from 
No. 12 copper wire did the trick without 
charring the insulation of adjacent turns. 
The last contact point is left dead so that 
the aerial may be switched in or out to 
test the detector adjustment. This method 
of testing has been found by the writer 


Prize Winners 


First Prize, $50.00 in Gold 
Mr. J. Blanchard Armstrong, 
15 Bradford Road, Newton 
Highlands, Mass. 


Second Prize, $25.00 in Gold 
Mr. James L. McLaughlin, 
Box 288, Fairhaven, N. J. 


Third Prize, $15.00 in Gold 
Mr. Robert I. Toran, 
871 Cambridge Street, Cam- 
bridge, Mass. 


Fourth Prize, $10.00 in Gold 
Mr. Raymond M. Moore, 
25244 N. Main Street, Tuc- 
son, Arizona. 


to be very satisfactory, as a loud click 
is heard in the ’phones when a good ad- 
justment is secured. 

The primary panel is fastened to the 
base by four friction hinges, P, which 
hold it in any position relative to the 
secondary when raised or lowered by the 
primary switch knob. The twenty-three 
switch points are secured by quarter-inch 
2-56 screws and may be obtained from 
Clapp Eastham Co. The binding posts for 
aerial and ground are a standard post, 
shortened slightly to allow the cover to 
close down without interference. One 
binding post is connected to the begin- 
ning of the primary winding; the other 
to a bent spring-brass strip under ‘the nut 
which secures the primary switch knob. 
By means of a 2-56 set screw in the nut 
itself, the knob can be adjusted to turn 
smoothly, without wobbling, and locked in 
place. 


SECONDARY 


The secondary core is 13%” outside di- 
ameter with a }%” wall, by %” high and 
is fitted with a hard rubber disc which is 
screwed to the base to secure the coil. 
The winding (bank) was four layers of 
No. 26 S. S. C., tapped in eight places by 
the same method used for the primary. 
These taps should be of No. 36 S. 
brought down and shellacked to the out- 
side of the coil and along the base of the 
set to a tiny connection block, where they 
are soldered to lugs secured by 2-56 screws. 
(See photograph of set out of its case. ) 
Another set of lugs have wires soldered 
to them which go to the eight contacts on 
the small fixed panel, for tuning the sec- 
ondary. 


B. Armstrong’s Receiver, Showing How the Variable Condenser and the Little Detector are Made. 
Arms Supporting the Primary Allows a Very Loose Coupling When Extended. 


The Four 
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Photograph of Mr. J. B. Armstrong Using His 
Little Receiving Set With a Special Type of 
Cage Aerial. 


DETECTOR 


The operation of the galena detector used 
with this set is as follows: By pressing 
down on the hard rubber button S, the 
lever W, will move downwards, raising 
the other end carrying the bar R, to which 
is soldered a helical spring of No. 32 bronze 
wire which rests on the crystal when the 
lever W, is in horizontal position. A spring 
C, causes the lever to remain in a horizon- 
tal position when no pressure is exerted on 
S. It will now be understood that the idea 
in raising the bar R, and its contact spring, 
is to prevent scraping this delicate spring 
over, the surface of the crystal when the 
whole detector assembly is rotated about 
its axis, which is thru the center of the 
supporting post. To obtain a new point of 
adjustment on the galena, the bar R, is 
also rotatable—about the screw, which se- 
cures it to W. A tiny wire spring with 
washers and a clamping nut cause this to 
be a friction joint insuring good contact 
between W and R at all times. Brass 32” 
thick was used for constructing W and R. 

VARIABLE CONDENSER 


The variable condenser used is of the 
two plate variable-separation type with 
mica dielectric H, .0005” thick. The plates 
are of ws” aluminum, the lower being 
screwed to the flange on the threaded pil- 
lar G, while the upper one is held with 
2-56 flat head screws to the four pillars at 
the corners. A hole in the center of this 
plate is large enough to give clearance to 
the spring X, which keeps the plates sepa- 


a a 
— 


‘hu <1 


The Photograph. is a Top View of the Receiver 

Showing the Disposition cf the Various Switches, 

While the Diagram — the Connections of 
ame, 
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SOMETHING TO TALK 
ABOUT AT LAST 


ERE, indeed, is a really prac- 
Hiicai portable set which wiil 

readily fit in one’s coat pocket 
and which has been constructed with 
the forethought and care of a highly 
jewelled watch. Needless to say 1t 
wins first prize in our “Portable Ra- 
dio Prise Contest.’ Mr. Armstrong 
has really accomplisht something 
worth talking about. He has show 
an unusual amount of originality, 
which may be noticed from the clever 
manner in which he varies the mutual 
inductance of the primary and sec- 
ondary where he employs a telescopic 
arrangement similar to that of a fold- 
mg camera. 

Another original feature is the sec- 
ondary variable condenser which em- 
ploys two aluminum plates separated 
by a dielectric of thin mica and where 
the capacity 1s either increased or de- 
creased by simply varying the space 
between each plate thru a micrometer 
screw arrangement fitted directly to a 
knob. 

Not only that, but the most stand- 
ard a. d up-to-date method of wiring, 
machine work and coil winding has 
been employed, for both the primary 
and secondary coils are wound in the 
efficient bank system. 


The detector adjustment also shows 
originality and one must actually op- 
erate this set in order to be impresst 
with its effectiveness. 

Rest assured that we are not over 
enthusiastic in this instance, for we 
had the instrument sent to us in order 
that we observe for ourselves, just 
how it was built. This young man 
has not simply built a portable re- 
ceiver. He has done more than that. 
He carefully planned every detail 
which entered into its construction. 
Judging from the forethought of even 
the most minute and unimportant de- 
tails, the builder must have spent 
hours, perhaps days, in designing the 
various parts, which enter into the 
make-up of the unit. Above all, every 
piece of material, be it rubber or 
metal, was milled and machined to 
FIT to an almost astonishing degree 
of accuracy. In fact, we were both 
delighted and astonisht, at once, with 
what Mr. Armstrong calls his “young 
treasure,’ and so would you, fellow 
amateurs, were you given the oppor- 
tunity to personally examine this in- 
teresting and above all efficient piece 
of workmanship. 

Briefly, this young man has at last 
departed from the usual cut-and- 
dried method of doing things. In 
other words, he has stepped out of 
the “beaten path.” Does this not 
suggest some ideas to. others who are 
contemplating the building of receiv- 
ing or transmitting apparatus? 

This time the editors received 53 
entries and were much pleased to note 
that some really constructive work- 
manship was attempted in this sec- 
ond call. In fact, there were so many 
really good specimens that they have 
decided to publish several additional 
descriptions besides the prize win- 
ners. These will be given honorable 
mention and will be published within 
due time in the pages of Ravio News. 
The efforts of these young men wi!l 
be paid for at our regular space rate 
upon publication. 


The Editors. 


Photograph of the -Pocket Radio Receiver. Note 
the Clever Arrangement of Coils and System of 
Coupling, 


rated. The pillar G, is %4” diameter witha 
24 pitch threads with keyway thruout 
its length. A pin L, fits into this keyway 
and prevents rotation of the lower plate 
when the knob V, is turned to vary capac- 
ity. 

The bushing J, is threaded internally 
4%4"-24 to engage with the pillar G, threads 
at the lower end, and 6-32, to receive screw 
D, at the upper end. This bushing J, also 
has a flange which bears on the similar 
flange of the bushing K, on the lower face, 
and provides a stop for the circular scale U, 
(of hard rubber) and knob V, clamped on 
the upper face by the screw D, and washer 

The ears of F fit into notches in the 
rubber knob V, and keep it from turning, 
while two pins E, forced into J, keep the 
washer proper from turning about J. The 
washer F, has two holes which fit over the 
pins E, so that by loosening screw D, the 
scale U, may be set for any separation of. 

(Continued on page 412) 


we 


In This Little Box is a Complete Receiving Set, 
Tho it is Small — to be Carried in the 
Pocket. 
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A New Land Wire and Radio Transmitter 


By UMBERTO BIANCAI? 
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Genera! Hnook- 
To Up of the 
Apparatus 
Which Can Be 
Used for the 
Transmission 
or Reception 
] of Photographs. 
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19. 1 


HE operation of this apparatus is 
based upon the photo-electric prop- 
erties of the selenium cell. The su- 
periority of this so-called “Tele- 
deigraphio” system has been ob- 
tained by the following: . 

(a) The creation of an ultra sensitive 
selenium cell. 

(b) The utilization of the marvelous 
electron relay, having no inertia and 
possest of a great amplifying power. 

(c) The invention of a new synchronous 
system, simple and steady in operation. 

The extreme sensitiveness of the selen- 
ium cell used in this “Teledeigraphio”, is 
due first to the great ratio between the sur- 
face of the selenium electrode contact, and 
the free surface of the selenium; secondly, 
to the small value of its ohmic res sistance 
when the cell is struck by light, and thirdly 
to the insignificance of the sensitive sur- 
face not exposed to light. 

This particular cell is made up as fol- 
lows: On a transparent sheet of paper of 
6” by 8 a Greek line 2” high is drawn 
with Chinese irk on the whole length. The 
broadness of the line being equal to the 
white space between two lines. This draw- 
ing is reproduced to the size of 1-1/5’ by 
4/10’ on a sheet of paper coated with silver 
chloride and then fixed in a solution of 200 
grams of water; 0.10 gram of gold chlor- 
ide; 4 grams of sulfo cyanide ammonium; 
6 grams of glycerine, until all the silver 
chloride impresst by the light is trans- 
formed into metallic silver. 

The prepared surface is then fixed into 
a solution of 15% of hyposulfide and dried, 
after which a part of it measuring 3/5' by 
2/5’ is cut out and plunged into an electro- 
plating solution in order to reinforce the 
thickness of the metallic silver. The sel- 
enium cel! armature is then ready and after 
a preparation of grey crystallized selenium 
obtained by cathodic pulverization, is 
plunged with the print in a solution of 2% 
of glycerine heated to 40” centigrade, the 
print being applied on the preparation in 
order that the metallic lines stick strongly 
to the selenium, avoiding air bulls. 

After five or ten minutes of drying, the 
whole thing is plunged into hot water until 
the paper comes out alone, the silver re- 
maining on the selenium. 

*Abstracted from Revue General d’ Electricité. 
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After this the preparation is washt and 
dried. In order to improve it, it is sub- 
mitted to a strong pressure by mechanical 
means or in a gas compresst at 200 atmos- 
phere. 

The selenium element thus obtained, 
whose armature is made of two metallic 
coats separated by a Greek line in two dis- 
tinct sectors will possess the property al- 
ready explained. 

The “Teledeigraphio” itself is made of a 
steel disc fitted with teeth moved by a 
pinion run by clockwork, the latter being 
regulated by a close adjustment of a 
eee screw, acting on the pendu- 
um. 

The center of the disc is made of glass 
and in the steel crown is engraved a spiral 
— in the manner of a phonograph rec- 
ord, 

A needle fixed to an aluminum frame 
runs into the spiral and makes the frame 
on which is fixt an incandescent lamp on 
the top and a selenium cell at the bottom 
to move slowly. 

The lamp and the cell are enclosed in 


of Photographs’ 


two boxes fitted with a small hole facing 
each other and on the same optical line in 
regard to the disc. The selenium cell is 
then connected in the grid circuit of the 
audion. Fig. 1 gives the complete diagram 
of the apparatus which by means of a few 
switches can be used for either transmis- 
sion or reception in a radio system. 


OPERATION: OBTAINING SYNCHRONISM. 


To adjust the set, some dots, received in 
a telephone are sent automatically by the 
pendulum contacts of the transmitter. The 
operator at the receiving station, adjusts 
the speed of the clockwork until the fre- 
quency of the beats is the same as that of 
the frequency of those he receives in the 
phones. The various switches are then 
placed in the proper positions and the pic- 
ture to be sent is placed on the glass disc. 
The variations of luminous intensity pro- 
duced by the clear and dark parts of the 
picture causes the intensity of the electric 
current passing thru the cell to fluctuate 
and consequently the system responds .ac- 
cordingly. 

At the receiving station the lamp glows 
according to the current received by the 
telegraph line or radio system, as the case 
may be, and impresses more or less, a pho- 
tographic plate of the subject placed on the 
disc of the receiver.. Fig. 2, gives the dia- 
gram of the various circuits when the ap- 
paratus is used to send photographs by 
land line. 

FUTURE OF TELEPHOTOGRAPHY 
PROMISING 

Concerning the possibility of a system 
which can be used in a commercial man- 
ner for the transmission and reception of 
photographs by land wire or by means of 
radio it would seem that this important art 
will soon reach a position where it will be 
as practical and effective as our present 
systems of telephony and telegraphy. 

Much work and research is being done 
along these lines by various investigators 
particularly in Europe. Of late consider- 
able attention has been directed by com- 
munication engineers of this country to the 
Belin system of telephotography. A recent 
line test between St. Louis and New York 
City proved entirely successful and very 


good photographic reproductions were 
transmitted. 
phond. 
app. 
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In this Case “1. 
We Have * 
the Circuit : 
Employed in 
the Actual 
Transmission 
of Photograrhs 
By Line 
Telegraph. 
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[deas—Seventh Spasm 


S I pondered tonight in the silences, 
fondling a triode with my thoughts 
meandering over the hills and val- 
leys of man’s variegated endeav- 
ors, there came sweeping across 

my mental horizon a flood of blinding 
light. In the wash of that flame there 
was born an idea that shall go roaring 
down the canons of time to reveal to all 
posterity the story of a full life. For there 
within that tiny tube of glass with its cute 
jiggers lay the secret of bigger and better 
lives, the spell to cast out all the demons 
of disease, the withal to reach the pinnacle 
of health, strength and beauty. 

In the white heat of enthusiasm I 
grabbed paper and crayon to emblazon on 
the scrolls of immortality this wonderful 
idea. But in all honesty let me add to also 
bolster up the consumptive tendencies of 
a one-time healthy bank account. 

Even my mind, trained and kept ready 
for breath-taking flights into the realm 
of wild imaginings cannot cover the wide 
field opened to the experimenter and in- 
vestigator. All that is needed is a "Tron 
tube and a regenerative receptor. 

Far be it from me to cover in detail 
the chemical, physical and metaphysical 
effects of high frequency currents. Rather 
would I refer you to the thousands of ad- 
vertisements gracing the back covers and 
inside pages of our many magazines. 

The good, bad and indifferent sheets all 
do their share in spreading the propaganda 
for the good of humanity and the health 
of the world. There it will be found that 
Violetta, the dancing Ray, is ever ready to 
bestow on you a wave of her glowing 
wand and all things that mortals should 
inherit but too often don’t. There you 
will see glowing health offered you, the 
strength and vim of high power vitality 
within your reach and the leadership and 
respect that goes with beauty, sparkling 
eyes and ruddy cheeks. The latter refers 
particularly to the female of the species, 
yet I have seen many of the stronger (?) 
sex who were not adverse to using fair 
means or foul to attain a similar end. 


The development of vacuum tube detect- 
ors and amplifiers has shown clearly that 
the days of the head receivers, so long as- 
sociated with radio, are numbered. Make- 
shift horns designed for a variety of pur- 
poses have been installed in isolated cases 
for rendering signals audible about the sta- 
tion, but have not proven satisfactory either 
in point of appearance or efficiency. 

It has remained for this concern to bring 
out the Amplifone, an instrument especially 
designed to meet the requirements of the 
radio station. 

This instrument comprises an especially 
sensitive telephone receiver and an amplify- 
ing chamber or horn in which the sound 
waves given off by the receiver are ampli- 
fied. The horn is so shaped that the sound 
is thrown out horizontally at approximately 
the height of the operator’s head when he 
is seated at the operating table. The sur- 
prising thing about it is that while loud 
signals can, of course, be heard at great dis- 
tauces, even relatively faint signals are read- 
able when the operator is seated near the 
instrument. Signals of medium strength 
are, of course, audible and readable any- 
where in the operating room. 

The Amplifone is really a necessity in the 


*Photographs by Courtesy of F. M. Doolittle Co. 


All these and more lie within the walls 
of the common ’Tron tube; you have 
but to harness these forces and turn them 
loose to reap the fortunes hereby sowed 
by my ingenuity. Ahem. 


Ahem! Essentially This is a Radiophone 

Hook-Up, But Benson’s New (?) Idea is to Use 

it to Cure Everything From a Toothache to a 
Stubborn Appendix. 


Having seen that high frequency cur- 
rents can accomplish many things, let us 
see how we can get them out of a "Tron 
tube and into our ailing carcasses. Turn 
to any work on heterodyning and it will 
be noted that there are several ways of 
obtaining currents at frequencies exceed- 
ing a million cycles per second. There is 
the secret of getting the current which is 
more apparent than real—I mean the se- 
cret. 

By taking the simplest circuit and re- 
movine unnecessary apparatus, we will 
have an arrangement similar to that shown 
in the illustration. The apparatus is es- 
sentially a radio ’nhone transmitter. We 
ain’t a’phoning just now so we connect an 
electrode to the aerial terminal and a metal 
plate to the ground terminal. By this 
means we can shoot the juice thru any 
convenient and willing sufferer to cure for 
all time their many ailments. Cut in all 
the voltage the tube will stand, a hundred 
honest-to-goodness volts will push a man 


A Tone Amplifier’ 


size jolt from head to toes without trouble. 

There you are, brother sufferers from 
freckles, automobile corns and chest con- 
tusions from high waisted coats. Get the 
apparatus swinging at about a million and 
a half cycles per second, stand on the 
ground plate and apply the electrode in a 
manner described in the instructions that 
can be obtained from the manufacturers of 
high frequency outfits. The whole thing 
is so simple it is a wonder it is not in 
common use even now. 

Every radio operator could connect a 
switch into his set so the apparatus could 
be thrown from the aerial to a set of 
electrodes at any time. A _ shingle over 
the door offering their services as a Radio 
Mechano-Therapist would bring those shin- 
ing dollars rolling in perhaps faster than 
they roll out these days of the H. C. of L. 
Provided, of course, the L. means living 
and not loving. 


Don’t get the impression because you 
are fairly healthy that you have no need 
for this device. Get one and try it on any 
and everything. No one to my knowledge 
has tried the effects of harmless high fre- 
quency currents on pearl-bearing oysters. 
Then again how about trying these currents 
for cooking purposes. Place a steak be- 
tween the electrodes and shoot the stuff 
thru for awhile. 


It would be a man immune to ridicule 
who would dare place a limit on the pos- 
sibilities of this invention; yeah, I have 
hopes of curing my brain storms with 
something similar. So let’s go, dear read- 
er, perfect the idea and there shall be 
stamping of medals and engraving of 
names on the Rolls of Fame. Meanwhile, 
excuse me while I finish white-washing 
the cellar. Adieu. 


(19th Asst. Ed. Note:—If there are any 
more like you in Philadelphia, Mr. Benson, 
we think something should be done by the 
Health Department to protect the lives of 
others from the scourge you seem to be 
suffering from.) 
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modern radio station equippt with vacuum 
tube amplifiers because the full advantages 
of these cannot be realized without it. For 
example, the distinguishability between vari- 
ous Stations is increased by its use. When 
head receivers are worn clampt to the ears 
the signals come out of them in a confused 
sort of way. The Amplifone separates them 
in much the same manner as the phonograph 
separates the various instruments in an or- 


This Tone or Sound Amplifier Not Only Looks 
Business-Like But is a Distinct tupueceueme 
Over the Tiresome Head ’Phones, 


chestral record. For this reason the read- 
ability of. signals thru static or induction 
noises, which in some cases are not entirely 
preventable, is greatly increased, and at the 
same time the strain on the ears resulting 
from wearing head receivers from long 
periods is eliminated. 
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A Three Tube Combination Radiophone 
Transmitter and Receiver 


By ROBERT E. LACAULT 


FRonr PANEL ea 


S4NEl SUPPORTING AUDION 
AD Lh OY DW 


Borrom Panel WASHERS 


Constructional Details of the General Change Over Switch, and Disposition of the Different Parts of 
the Set Inside the Cabinet. 


HE great majority of the amateurs 

possessing only a few vacuum tubes, 

will no doubt be interested in this 

combination radiophone transmitter 

and receiver for short waves, using 
‘but three tubes. 

In fact, owing to the price of V.T.’s 
many an amateur cannot afford the con- 
struction of a radiophone, for if tubes are 
bought, it is mostly for amplification pur- 
woses. 

Many of our young “bugs” still use spark 
transmitters and do not realize that they 
waste a great quantity of power to obtain 
only a limited range, neither can they ob- 
tain such sharp tuning as obtained with 
C.W. telegraphy. Also the wonderful Ra- 
dicphone experiments can be carried out 
and other innumerable experiments may be 
made with vacuum tubes. 

For this reason we recommend to begin- 
ning amateurs that they read the books 
treating on the subject of audions, or the 
Junior Course publisht in this magazine 
and, understanding the functioning of the 
audion, they will take a greater interest in 
the branch of radio known as undampt 
wave telegraphy. 

With only a small amount of power an 
American amateur has succeeded in send- 
ing music and speech across the Atlantic. 
This shows the possibility of undampt wave 
fransmission. 

In order to save space and money in the 
eonstruction of a portable set, the writer 
conceived the idea of using the same audions 
for transmission as well as for reception 
and the results obtained in the French mili- 
tary service being most satisfactory, he 


brings to the readers of Rapio News the 
data to build this short wave radiophone 
transmitter and receiver. 

Yn the transmitter the three tubes are 
used as oscillators. and in the receiver one 
ts used as a detector and the other two as 


a two-step audio-frequency amplifier. Al- 
most all the parts for this apparatus can 
be found in a well equippt laboratory and 
the only things to make are the special 
change-over switch and the two inductance 
coils. The construction of these parts does 
not present great difficulties and all. ama- 
teurs having a little common practice with 
working tools may easily build this inter- 
esting piece of apparatus. 

This set being verv compact, may be used 
as a portable radiophone when placed in 
a trunk with a 6 volt 20 ampere storage 
battery and B Battery made of small flash- 


Insulating handle \ 
Moving 8 switch af 
some tine. 


light cells; a range of ten miles has been 
easily obtained by the writer in experiments 
carried out in a field, using a low aerial. 


THE SPECIAL-CHANGE OVER SWITCH 


As will be noticed the new features in 
this set are the special change over switch 
which bv a simple throw-over movement 
makes all the necessary connections, and the 
use of a simple oscillating circuit used for 
both transmission and reception. Of course, 
the three tubes being used for transmis- 
sion, the use of three hard tubes is recom- 
mended, but any soft tube can be used as 
well, since only a small plate voltage is 
used.—The clearness of the speech will de- 
pend greatly upon the kind of microphone 
used. We found that a microphone filled 
with granulated carbon having consequently 
a greater number of points of contacts gave 
the best results. 

The diagram in Fig. 1 shows that it is 
connected across a few turns of the grid 
circuit. The proper number of turns will 
be found experimentally in the following 
manner. The sending set being in work- 
ing order, the microphone is first connected 
to about four turns of the grid coil as 
shown in the diagram. Then the filament 
current is turned on, and a watch:or clock 
placed against the microphone.—Listening- 
in a receiver placed nearby, it is then easy 
to find the proper number of turns shunted 
by the microphone which gives the loudest 
reception of the beats of the clock or other 
faint noises made near the microphone. 

If no good results are obtained in this 
manner, owing to the resistance of the 
microphone used, it is advisable to connect 
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Complete Diagram of a Combination Radio Phone Transmitter and Receiver; as Can Be Seen a 
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it in series with the ground lead, between 
the ammeter and the earth. This set when 
used in an open field gives good results 
with an inverted L single wire aerial about 
80 feet long and 7 feet high. Since a direc- 
tivnal effect is obtained by this type of low 
acrial it is advisable, if possible, to erect it 
in the direction of the receiving station in 
order to obtain the maximum intensity at 
the reception end. 

excellent results will be also secured if 
used with an amateur aerial having about 
200 meters of natural wavelength. As will 
be noted the same A and B batteries are 
used for transmission and reception. Two 
switches make the necessary connections 
and automatically load the filament and 
plates with 4 volts and 4o volts respectively 
when receiving and 6 volts and 160 volts 
when transmitting. The voltage of 160 
volts can of course be changed and if a 
direct current dynamo delivering a higher 
voltage is used, the range will be greatly 
increased. On the other hand, if lower 
voltage, about 80 or 100 volts is applied to 
the plates, the range will correspondingly 
be reduced. 


THE FILTER CIRCUIT 


If a D.C. dynamo is used to supply the 
high voltage to the piates for transmission, 
a filter circuit must be used and connected 
in place of the “B” battery as shown in 
Fig. 3. 

The filter circuit is made of two choke 
coils composed of an iron core 5” in di- 
ameter and 3%” long wound with two 
pounds of No. 26 double cotton covered 
wire, and shunted by two fixed condensers 
and 1 mfd. capacity each. 

Using a B battery of 200 volts and a 
good ground connection made of a buried 
water pipe in a wet place, the antenna cur- 
rent was 0.3 amperes. 


CONSTRUCTION 


For the construction of the set itself, a 
bakelite or hard rubber panel 10” by 8% 
and about 3g” thick can be used as front 
panel, on which is fixed the ammeter which 
is of the hot wire type and graduated from 
zero to I ampere, the 0.0005 mid. variable 
condenser, the filament resistance, and the 
8 point switch of the loading coil and also 
the twelve binding posts. 

Behind on a horizontal panel 10 x 6” are 
fixed the three tubes and change-over 
switch in the manner shown in Fig. 2 of 
the assembly drawing. Below and fixt on 
the bottom plate are the two audio fre- 
quency transformers, the 2 mfd. fixed con- 
denser which is connected across the B bat- 
tery, the grid leak of the audion detector 
and the coils placed at right angles. The 
two coils are wound on wooden rods 134” 
in diameter with No. 16 double cotton cov- 
ered wire. The coil of the oscillating cir- 
cuit is wound with 36 turns and a tap taken 
at the nineteenth turn. The loading coil 
wound with 42 turns is tapped every 6 
turns. 

The constructional details of the 8 poles 
change-over switch are clearly shown in 
Fig. 2. A hard rubber strip fixt to the 8 
switches move them at the same time when 
pushed on either side by means of the han- 
dle which appears in the center hole of the 
front panel. Each switch is provided with 
three switch points. The center ones be- 
ing dead points to cut out all connections 
and avoid short circuit of the batteries 
when switching over from reception to 
transmission Position. 

The question of the contacts of this 
change over switch being of great impor- 
tance, we recommend the use of three 
blades fixt together as shown and sliding 
on the points. These blades are cut out in 
a brass plate 1/48 of an inch thick. The 
other parts of the switch can be made on 
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Diagram of Connections When a D.C. Machine 
is Used Instead of a H.T. Battery for Trans- 
mitting, 


a lathe by the amateur himself or to order 
at an inexpensive price. 


In order to firmly fix the two panels and 
the bottom plate together, they are screwed 
in two pieces of wood maintaining the com- 
plete unit and allowing it to be used as a 
panel set or to be enclosed in a cabinet giv- 
ing a neater appearance to this piece of ap- 
paratus. 


It is strongly recommended to make all 
wiring with No. 18 or 20 wire, the con- 
nections ‘being straight. The set is very 
commercial like looking, and the contacts 
being soldered the resistance of the circuits 
iS reduced to minimum; a very important 
factor in small power—c.w. sets. If two 
or more of these sets are built, the owners 
will be delighted with the results obtained 
with these portable apparatus, 


A Short Wave Coupler 


Here is a design for a short wave loose 
coupler which I do not think has been de- 
scribed in recent radio publications. <A 
similar one is at present being used at my 
station and I find that it gives excellent 
results on wave-lengths up to and including 
800 meters. The accompanying photograph 
will give other amateurs an idea of what 
the completed instrument looks like, and 
I should be pleased to have others con- 
sider this design in future panel sets. 

This coupler.may be mounted on a panei 
or cabinet as desired. The tubes are card- 
board which may be procured from a gro- 
cer. The primary is about 3%” in diam- 
eter and 4” long. The secondary 3” or 
3%” in diameter and 3%” long. This 
primary is wound with No. 24 S.C.C. wire 
tap every turn for the first twelve turns. 
Then tap every twelve turns for about ten 
taps. The secondary can be wound with 
No. 28 wire dividing it into about twelve 
taps. Solder all taps, also solder these taps 
to contracts. The primary is slightly long- 
er than the secondary in order to allow for 
the wooden end of the primary. Turn or 
cut out of 34” white wood one end for 
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By GEO. MITCHELL 


A Clever Idea to Fix a Loose Coupler on a Small Unit Panel. 


primary and two for secondary. The sec- 


Prim lead: 


This Shows How the Secondary Slides Inside the Primary and How the Same Knob is Used for 
Coupling and Varying Number of Turns. 


Even in a Cabinet it Saves Space. 


ondary slides inside of the primary on two 
5/32” brass rods fastened into the wooden 
end of the primary. By placing a narrow 
piece of fibre across the other two ends 
this will hold the coil firm. This also 
allows the secondary to be pulled out or 
pushed in at the same time turning the 
knob. This secondary will be tuned and 
coupled with the same movement of hand. 
By placing three small wooden or fibre 
blocks between primary end and panel 
enough space is allowed for connecting 
taps to contacts. The two primary leads 
can be connected to the two primary 
switches and secondary leads to the bind- 
ing’ posts on end of secondary. 
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Radio Bus-ology 


One of the Craft Sends In a Letter. 


VACUUM UP 


TO HERE Mid 


FILLUMENT._"} 
GRID WITH 
HOLES 


For this reason I am about to 
describe the more unique parts 
of my station and some of the 
little difficulties that I have 
overcome. In the first place, my 
aerial is of the well-known in- 
verted “O” type, made of 
stranded doorbell wire. As the 
method of stranding is rather 
original I shall deal with it more 
fully. When I purchased the 
wire it was not stranded, but be- 
came stranded after I put it up 
To be more explicit, after I got 
it up the pulleys jammed and as 
yet I have been unable to get the 
darned thing down. 


Nicely stranded, eh, what? 


As for insulators, I at first 
used small pieces of brass rod, 
but finding them rather unsatis- 
factory, I later discarded them 
in favor of short sections of 
broom handle. Efficiency at any 
cost is my motto. 


When I first took up wireless 
I experimented a good deal with 
crystal detectors, but am now 
using a vacuum tube of my own 
design. The following are some 
of the crystals I have used— 
galena, carborundum, radiocite, 
zincite, bornite, cerusite, hugme- 
tite and settemalite, but I find 
my new bulb to give the best 
results. 


“As I Experienced a Good Deal of Difficulty in Securing a 


Plate Small Enough to Go Into the Tube I Resorted to 
the Use of a Small China Saucer.’’ 


HAVE been a wireless “ham” for 
several years now and consequently 
have had a good deal of experience 
It seems to me that if we old-timers 
would only tell each other about our 
stations, our experiences, and our little 
trials and triumphs it might do a good 
deal toward the advancement of the art in 
amateur circles. 
(Echo answers, “It might—not.”) 


The 


MOMENTOUS problem confronted 
the members of the Q S A Radio 
Club. 
Paul Knox, one of the fifty mem- 
bers which the association boasted 
of, was a very poor young man. The or- 
ganization was aware of that fact. Knox 
would accept no charity. He was quite 
popular. They listened intently to all sug- 
gestions and motions he was wont to dis- 
cuss. 

Insistent and distressing circumstances 
followed the wake of the young man. Both 
parents had died in an accident the day 
before his graduation from grammar school. 
He was left penniless. An aunt in mod- 
erate circumstances argued that Knox must 
continue high school. Only with the prom- 
ise that he be allowed to pay all expenses 
incurred after he graduated, did the boy 
agree to finish with the upper school. He 
was now in his Junior year. 

“Mr. Chairman.” 

“Mr. Clark.” 


“Fellow members,” the young man who 
had asked for the floor was speaking: tke 


This bulb, which is quite a de- 
parture from basic principles. 
consists of a small glass tube, 
open at one end, and carefully filled with 
vacuum. After the tube is filled the open 
end may be plugged up with a small cork 
to keep the dust out, but this is not abso- 
lutely necessary. The vacuum is the same 
kind as is used for vacuum cleaners and 
may be purchased in liquid or powder form 
at the nearest drug store. I have found 
the liquid vacuum to be rather unsatisfac- 
tory, as it has a tendency to spill over un- 
less the cork is in tight. Due also to its 
damping effect upon the incoming waves 


it is rather poor for C. W. reception. By 
merely substituting a good nerve tonic for 
the vacuum the result will be an excellent 
transmitter bulb for tonic train transmis- 
sion. But let us continue. As I experi- 
enced a good deal of difficulty in securing 
a plate small enough to go into the tube | 
resorted to using a small china saucer, 
which gave gratifying results. Whenever 
the bulb spilled over it spilled into the 
saucer, and thus nothing was lost. 

As everyone knows, while the bulb is in 
operation, ions jump off the filament and 
gather on the plate, or rather saucer, which 
soon gets all cluttered up with them. When 
this happens the tube should be uncorked 
and the saucer taken out and washed in 
wartn water. The other day an unusually 
large ion struck the saucer with such 
velocity that it broke it. Due to the high 
cost of china I have been careful to pre- 
vent a repetition of this accident. Taking 
last Saturday afternoon off I went out into 
the woods where I surrounded, and after 
a. short struggle, captured a number of 
small, square holes. After carefully chlo- 
roforming these I spent all Saturday night 
binding them together with copper wire. 
The result was not unlike fine mosquito 
netting. I fastened this “grid,” as I have 
christened it, around the filament, and now 
all the ions are strained, thus eliminating 
any which might be large enough to dam- 
age the saucer. 

In closing I would like to add this piece 
of warning—don’t use honeycomb coils 
with an audion. I did once and got stung. 
This is how it happened. Two weeks ago 
I bought a nice new honeycomb coil, all 
fresh and diipping with honey. As soon as 
I got it home every blessed bee swarmed 
out of my “B” battery and started to buzz 
around the coil. Now a “B” battery is no 
good if all the bees have left it so I started 
to put them back, and in doing so I got 
stung. Since then I have used duo-lateral 
coils and have had no further trouble with 
the bees. They sing nice duos! 

Hoping this may be of assistance to those 
who contemplate building their own appa- 
ratus, I remain, undampt, 

G. RipteaKk, V.T., 
Chief Radio Eng., Toronto Lunatic Asylum. 


Spirit of Christmas 


By ERALD A. SCAHIVO 


chairman had inquired for new business; 
“this club is becoming more and more 
wealthy every meeting. We have a large 
sum in the treasury; more than we know 
what to do with. We have the most satis- 
factory set in this city. A radio telephone 
is about to be donated by a large company. 
So much for our wealth. 

“There is a member of this club, he is 
not present tonight, who has accomplisht 
more for us than any other member. As 
chairman of the electrical committee all 
the interesting experiments which we had 
recently were due to him. He has worked 
for the club heart and soul. Need 1 men 
tion the name of this member? No, you 
all know him.” 

‘A whispered name which was intelligible 
to everyone broke the silence. There was 
a slight stir as the members waited foi 
the speaker to continue. 

“Paul Knox!” the speaker now shouted 
the name. “Paul Knox is no doubt the 
only membcr we have who takes such great 


(Continued on page 409) 


“If I Only Had Such a Wonderful Set,” He 
: Sighed, 
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Raided By Radio 


In Which a Master Scientist-Criminal Is Caught 


By HERBERT WARREN DODGE 


ITH a careful glance at the 
chess-board before him, Allen 
Crosby threw the antenna switch 
into the sending position. He 
smiled happily as he slowly sent 
the symbol “D—1io” into the ether. This 
last move, the placing of his knight marked 
D to the square labeled 10, had effectively 
blocked his opponent’s lone King and ended 
the much-talked of “Chess Tournament by 
Radio” with Crosby the local champion. 

Truly the San Francisco amateurs had 
been “chess-mad” during the past month. 
The fad, begun by a local Radio Club, had 
become so popular that a prize was offered 
to the best player at the game. Crosby 
had taken an active interest in the rather 
unusual method of playing the ancient 
game, and this, the last night of the tour- 
nament, had found him the undisputed vic- 
tor. 

Acknowledging the congratulations he 
received from fellow-amateurs who had 
followed up the game, move by move,, with 
chess-boards before them, Crosby prepared 
to do some long-distance work, having sev- 
eral messages for the city of Seattle. 

Increasing power, Crosby gave the Seat- 
tle station a long call and informed the 
operator that he had some messages for 
him. The called station responded imme- 
diately and in a short time the business 
was completed. 

An amateur in Oakland then broke in 
and told Crosby that he was being called 
by Chicago, the operator in that city hav- 
ing an urgent message for San Francisco. 
Crosby, listening a moment, heard the 
feeble spark from the city in Illinois, but 
was undecided whether to answer or not. 
Would his signals reach Chicago? But 
certainly they must have been heard in that 
city otherwise the operator there would not 
be calling him. Emphatically it was a lone 
jump from the city by the Golden Gate to 
the metropolis on Lake Michigan; Crosby’s 
previous record being to the state of 
Wyoming. 

Exultant, Crosby threw on the limit of 
his power and changed his rotary gap from 
the usual low tone to one of much higher 
speed, the latter being more suitable for 
distance work because of its clear-cut, mu 
sical note. 


“In One Corner of the Basement 
a Rather Uncommon Radio Trans- 
mitter Was Discovered.” 


“go ZSX, g ZSX,” he sent unfalteringly 


and signed his own call, “get you o. k. 
Have you anything for me?” 

“Yes,” replied the operator in Chicago 
and thereupon sent Crosby a message to 
be delivered the next day. The man went 
on to say that Crosby’s signals were loud 
and distinct except at times when he 
“faded” slightly and very little difficulty 
was encountered in copying him. 

Crosby experienced the same fading out 
phenomena of the signals from Chicago 
but received every word the operator sent, 
and assured him that the message would 
be delivered early the next day and the 
answer would be transmitted in the even- 
ing. 


“Good for you, Crosby, that was certainly 
a nice piece of long distance work you put 
over last night.” It was the next evening 
and the president of the radio club was 
speaking. “You not only won the first 
prize in the Radio Chess Tournament, but 
you also established another distance rec- 


“The Five Law-Breakers Stared Into the Muzzles of Six Wicked-Looking Automatics and Slowly 
Raised Their Arms.”’ 


ord. As a member of this wireless organi- 
zation, you are surely a progressive one 
and deserve to be congratulated,” concluded 
President Terry as he handed Crosby the 
silver cup, the prize award of the Tour- 
nament. 

“Thank you,” mumbled Crosby, decidedly 
uneasy before the other members of the 
club as they gave him a rousing cheer. 

Arriving home late that evening Crosby 
immediately called “go ZSX.” Due to local 
interference, however, it was some time 
before he came in direct communication 
with the Chicago station. With business- 
like celerity Crosby transmitted the answer 
to the message of the evening before and 
received the other operator’s “o. k.” 

Crosby was not finisht for the evening, 
though, and gave one of the New York 
stations a call. Receiving no reply he 
tuned a trifle higher than the amateur wave 
and was surprised to hear a radio-telephone 
working. It proved to be a phone station 
in Pennsylvania conversing with a like sta- 
tion in Ohio. Both stations were fairly 
audible. When they had concluded their 
conversation Crosby called the one in the 
Quaker state. 

“Hello, 6 XAD, how do you hear me 
out there?” came back the voice of the 
operator in Pennsylvania in reply and told 
Crosby briefly the type of apparatus he 
was using to transmit the voice. 

Crosby replied and learned that he was 
loud at that station across the continent 
and they were only using two audion tubes 
to receive him! What a record achieve- 
ment! Over 2,500 miles and on only one- 
half of a kilowatt! It seemed preposter- 
ous, yet it was a reality. He again sent 
out their call intending to ask them if they 
had any messages for San Francisco or 
vicinity but some local amateur with an 
extremely “broad” wave was “hamming” 
with another in Berkeley, causing too much 
interference to hear the far-away station. 

“The Government should make stringent 
laws pertaining to radio communication 
after ten o’clock,” thought Crosby, “and al- 
low only long distance operators to work.” 
Finally the troublesome amateur ceased 
and the radio phone station was called once 
more. 

Upon throwing his switch into receiving 
Crosby was aware of a low rumble in his 

(Continued on page 413) 
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CONDENSER ANTENNAE. 

Experiments have recently been made at 
the Bureau of Standards upon a speical 
type of antenna for transmission and re- 
ception of radio signals, The antenna con- 
sists of a pair of metal plates. It is thus 
similar to the ordinary antenna arrange- 
ment, the wires of the ordinary antenna 
corresponding to one plate of the con- 
denser antenna and the ground below the 
wires corresponding to the other plate of 
the condenser antenna. When the lower 
plate of the condenser antenna is on the 
ground, the two types are practically iden- 
tical. It is found, however, that raising 
the lower plate from the ground improves 
the signals. This type of antenna has the 
advantage that it is not subject to dis- 
turbances and irregularities produced by 
objects on the ground. 

The work done included the construction 
vf various forms of condenser antenna and 
measurement of the capacity and other elec- 
trical properties. This type of antenna was 
compared with coil antenna which are used 
as direction finders. For the very short 
wave lengths, such as are used in radio 
communication by amateurs, the condenser 
antenna gave more intense signals than the 
coil antenna of the same general dimen- 
sions. Compared with the ordinary anten- 
na with which a ground connection is used, 
the condenser antenna is markedly free 
from electrical disturbances. 


MODERN THEORY AND PRACTICE 
IN RADIO COMMUNICATION. 
By Robinson and Holland. 

A need having arisen for the instruction 
cf Midshipmen in Radio, beyond that pre- 
viously provided, the authors have under- 
taken the production of a text suitable for 
that purpose. 

Their endeavor has been to provide a 
book containing all the information neces- 
sary for the student who does not intend to 
specialize on radio, and at the same time to 
produce a book which will serve as a basis 
for further study for the student who does 
wish to specialize. The book is not in- 
tended, however, for an instruction manual 
for a radio operator who has little interest 
in ihe how and why of his apparatus. 

Requirements of time and space have 
made it necessary to take for granted vari- 
ous statements which would be derived 
mathematically, or explained in detail, in a 
text dealing purely with fundamentals. 
These omissions are of such a nature that 
they may profitably be studied only by a 
student specializing on radio subjects. 

To understand the work as presented, the 
student should have a knowledge of ele- 
mentary electricity and physics. 

This volume is publisht by the United 
States Naval Institute, Annapolis, Md., and 
it is understood its price is $2.25 postpaid. 


; SUBMARINE RADIO. 

The last annual report of the Bureau of: 
Standards states that members of the Bu- 
reau’s staff have developed very successful 
methods of communicating with submerged 
submarines by radio-telegraphy. With a 
single-turn coil or loop attached to the out- 
side of the submarine, signals can be re- 
ceived as well when the vessel is submerged 
as when it is at the surface. It is also 
possible to transmit from a submerged sub- 
marine a distance of 12 miles. Thus it be- 
comes possible for a ship and a submarine 
to exchange recognition signals. A coil 
aerial is a satisfactory direction finder when 
submerged and readily receives signals 
transmitted thousands of miles, just the 
same as when used in the air. The navy 
has equipped its larger submarines with 
this apparatus.—Scientific American. 


RADIO DIGEST 


NEW SYSTEM OF COMMERCIAL 
LICENSES ALMOST CERTAIN. 
A conference held in Washington on 

November 12 under the chairmanship of 

Messrs. Alexander, Secretary of the De- 

partment of Commerce, and Chamberlain, 

Commissioner of Navigation, as well as 

representatives of the American Steamship 

Association, the three large Radio Service 

Companies, The United States Navy, the 

Radio Inspection service, and the United 

Radio Telegraphers’ Association and Sh p- 

ping Board. An interesting discussion con- 

cerning the value of changing the present 
system of licensing of radio men for a sys- 
tem where an operator’s period of service 
would be a determining factor in the grade 
ot license he receives. It was unanimously 
decided for the benefit of the entire service 
to adopt this arrangement under the com- 
bined proposals made by The United Radio 

Telegraphers’ Association and the Shipping 

Board. The grade of ships upon which 

these licenses will be valid is a matter for 


Hon 


Radio Articles 
in the December Issue 
of Science and Invention 


(Formerly Electrical Experimenter.) 


The Nauen Radio Station. 


New Precision Condenser and 


Wavemeter. 


Secretary Bakers Son Radio En- 
thusiast. 


Eilvese Radio Station. 


Transmitting Photographs By Ra- 
dio. With Complete Diagram 
of the Working Apparatus.—By 
Pierre H. Boucheron. 


Congress to decide and it is thought that 


because of more important matters, these 
laws will not be passed during the short 
session but will be left over to the regular 
session. 


ROBISON’S MANUAL OF RADIO 
TELEGRAPHY AND TELEPHONY. 

The Radio Manual presents, for the use 
of student operators and others, the ele- 
nientary principles of the art of radio teleg- 
raphy and telephony, together with descrip- 
tions of apparatus commonly used. This 
velume is the fifth revision of the volume 
originally written by Lieutenant (now Rear 
Admiral) S. S. Robison, U. S. Navy, in 
1907. Among those most prominent in as- 
sisting in the various revisions have been 
Dr. L. W. Austin, Mr. G. H. Clark, Mr. G. 
E. Hanscom, Mr. J. A. Fried, Mr. C. J. 
Pannill, Mr. W. S. Lemmon, Mr. A. Cross- 
ley, Mr. H. Pratt, Mr. R. A. Ballantine, and 
Lieutenant W. A. Eaton, U. S. Navy. The 
fourth and fifth revisions were made by 
Captain Tood and Commander Hooper. 

The volume is exceptionally well adapted 
for instruction purposes, for it contains ele- 
mentary data of great value to the student. 
A general review of facts relating to high 
frequency currents is given, and this is fol- 
lowed up by production, radiation, and de- 
tection of ether waves. Sending and re- 
ceiving apparatus as well as continuous 
wave transmitters are described. The radio 
telephone, the radio compass ,and aircraft 
radio equipment are also considered. These 
being comparatively late editions to the ra- 
dio art, they should prove timely and of 
considerable benefit. 
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This edition is publisht by the United 
States Naval Institute at Annapolis, Md., 
and the price of the book is $1.50 postpaid. 


DETERMINING AUSTRALIAN 
LONGITUDES BY RADIO 

According to the Scientific American, 
wireless signals are to be used in marking 
out the boundary between South and West 
Australia, defined by Imperial Act as the 
129th degree of longitude east of Green- 
wich. It is proposed to determine the in- 
itial point on the line by utilizing longitude 
signals irom a high-power radio station 
located at some point between Greenwich 
Observatory, in England, and Sydney Ob- 
servatory, in Australia, the signals to be 
received simultancously at these points. 
‘This undertaking will be the first step in a 
comprehensive scheme involving the re- 
determination of the whole longitudinal 
system ot <Australia. A committee has 
been appointed to carry out the work in 
Australia, comprising the Government as- 
tronomers of New South Wales, Victoria, 
West Australia and South Australia, the 
Commonwealth surveyor-general and the 
director of the Royal Australian Navy 
Radio Service. It has been ascertained 
that, under favorable conditions, signals 
from Lyons can be successfully received in 
Australia as well as at Greenwich, and sig- 
nals from other stations more symmetrical- 
ly situated are also being tested. The co- 
operation of the United States, as well as 
the British Government, has been invited. 


AMATEUR TRANSATLANTIC 
TELEPHONY 

The recent report received from a 
Scotch Radio Amateur in which he re- 
ported having heard the station of Mr. 
Hugh Robinson located at Keyport, New 
Jersey, on October the 6th, 1920, received 
considerable notice from the newspapers as 
well as the technical press of this country, 
and many are loath to believe that the feat 
was actually accomplisht. 

However, the American amateur imme- 
diately wrote back to Mr. Benzie, asking for 
more complete details concerning just 
whom he had heard and at what time. Mr. 
Robinson has just received an answer 
which reads as follows: 

Denmill Cottage, 

Peterculter, 

Aberdeenshire, Scotland. 
November 11, 1920. 


Dear Sir: 

I have just received yours of October 
25th, asking how I identified your station. 
It was as follows, as far as I can remem- 
ber. My friend Mr. Miller and I were at 
our “dear” when we heard the carrier wave 
at a station and suspecting telephony, we 
tuned with the results that the tune 
“Roamuin’ in the Gloamin’” came in. You 
finisht by saying “2QR has been speaking,” 
repeated three times. So I looked up the 
calls and found your name and address 
and wrote to you thinking you would be 
interested. I will send fuller details later. 
Hoping next week we'll hear you again, 

Yours faithfully, 
GEORGE W. G. BENZIE. 

Altho this does not definitely settle the 
matter there would seem to be a strong 
possibility that the Scotchman actually 
heard the Keyport, N. J., station which is 
known as 2-OR. . 

This trans-Atlantic feat was certainly a 
most spectacular record for American 
amateur radio and there now remains but 
one thing to do and that is to repeat the 
performance in the very near future where 
members of interested societies as well as 
other official witnesses could actually hear 
for themselves that such long distance 
work is possible even with a comparatively 
small power amateur unit. 
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ESSEX COUNTY RADIO ASSOCIATION 

The Beverly branch of the Essex County Radio 
Association met at the Y. M. C. A. recently where 
headquarters have been provided. President Es- 
tey was present and presented the club with their 
certificate of affiliation from. the American Radio 
League Association, Definite plans were made for 
the installation of wireless equipment. The branch 
can accommodate twenty-five members at present 
and is open for membership to any male person 
interested in radio. 


UNION COLLEGE (SCHENECTADY, N. Y.) 
RADIO CLUB : 

The Radio Club of Union College in addition to 
being of interest to those students who know 
something of wireless, is attempting to be of bene- 
fit to those who as yet know nothing of the work 
but who wish to learn. The club has had several 
lectures on wireless and is planning more. At 
the present time wireless code classes have been 
formed to meet every afternoon at 4.30 o’clock. 
—Radio Club, Union College, Schenectady, N. Y. 


BOSTON TECH RADIO SOCIETY 

Novelty in advertising is the slogan of the Tech 
Radio Society, which has adopted the scheme of 
furnishing correct time by wireless to students as 
a means of increasing its membership. An ampli- 
fier has been connected with the society’s receiving 
set and placed in the student dining hall at Walker 
Memorial, so that when the Government time 
signal is picked up it may be heard throughout 
the building. The signals start at 12.55 and consist 
of dots every second for five minutes except the 
29th and 55th to 59th, which are skipped. At 10 
seconds before 1.00 o’clock the dots cease and on 
the stroke of one a long dash is given. : 

The society’s officers are H. P. Field, president; 
H. M. Lane, vicc-president; F. D. Webster, sec- 
retary; W. C. Kohl, treasurer; standing commit- 
tee, H. L. R. Kurth, R. H. Shaw, C. A. Clarke 
and Ansley Newman. 


NOLA (NEW ORLEANS, LA.) RADIO CLUB 

December opened the season for the Nola Radio 
Club with a program combining entertainment and 
instruction at the club headquarters in Chartres 
Street. Officers of the organization are G. A. De 
Cortin, president; Theo Deiler, vice-president; J. 
Preis, secretary and treasurer.—Nola Radio Club, 
Chartres Street, New Orleans, La. 


SENECA (GENEVA, N. Y.) RADIO ASSN, 

The Seneca Radio Association, which was or- 
agnized last fall, is about to re-commence its reg- 
ular meetings. The faculty announces that the 
election of officers ‘occurs in the near future, if 
not at the first meeting. One of the features 
which is planned for the winter activities is a 
membership drive for the purpose of boosting the 
club. 

Many of the club mmebers are affiliated with 
the American Radio Relay League, messages 
will be transmitted, day or night, free of charge. 
The messages are relayed from one station to an- 
other until their destination is reached. Messages 
therefore can be sent to practically any point in the 
United States. 

The purpose of the association is to develop 
interest in amateur wireless and to have a point 
at which to center and discuss the results of the 
various experiments which are daily being per- 
formed. 

Any person interested in the development of 
wireless telegraphy or telephony are cordialy in- 
vited to attend the first meeting which promises 
to be very entertaining. They will then have the 
opportunity of becoming a member if they do so 
desire, 

Due to the illness of the president the date of 
the opening meeting has not been definitely set- 
tled. It will be announced in the near future. 


ELECTRIC CITY (SCRANTON, PA.) RADIO 
CLUB 


Meetings of the Electric City Radio Club, an 
organization of local radio experimenters, will 
be held during the winter on Friday evenings at 
the Scranton Real Estate Building, 816 North 
Washington Avenue. 

Persons desiring information about the club 
should communicate with the secretary, P. D. 
McFarland, 802 Woodlawn Avenue. 


Y. M. C. A. RADIO CLASS NEWPORT (R. I.) 

Boys’ Work Secretary Hobson has arranged to 
start a wireless class among the boys at the Young 
Men’s Christian Association, having secured the 
services of Gilson B. Willets, radio operator for 


the New England Navigation Company, to organize 
and direct such a club. Boys and young men 
throughout the city interested in wireless are in- 
vited to telephone or call at the Association build- 
ing, so that a meeting of amateurs may be called 
early next week for the purpose of organization. 
Mr. Willets has a thorough knowledge of his sub- 
ject and is able to instruct others. 


CLARK COLLEGE (WORCESTER, MASS.) 
RADIO CLUB 

Clark College will greet Kalamazoo College in 
Michigan within two weeks by radio, providing the 
plans of the two colleges do not go astray for the 
radio clubs at both institutions have agreed to 
communicate by radio. The Clark club had its 
first meeting of the year yesterday afternoon and 
chose A. L. Parks as president. The radio set 
is being set up. 


THE SENN RADIO CLUB 


The Senn Radio Club was organized by a body 
of students March 17th, 1920, at the Nicholas 
Senn High School, of Chicago, IIl. 

At the first meeting officers were elected and a 
faculty adviser obtained, making the club an of- 
ficial organization of the school. 

The purpose of the Senn Radio Club is to pro- 
mote good fellowship to gain a’ better knowledge 
of radio apparatus and to promote greater co- 
operation among amateurs, 

The meetings are held on the second and fourth 
Wednesdays of each school month. They are con- 
ducted by the president, 

The usual business is followed by a program. 
This program is usually a talk by some student. 
Some discussion follows on radio science, atter the 
formal adjuornment of the meeting. Those wish- 
ing code practice remain. Communication with 
other clubs is desired. Stanley E. Fey, president, 
5800 Glenwood Ave., Chicago, III. 


MORRIS COUNTY (N. J.) RADIO CLUB 


A meeting was held recently at the home of 
Merritt E. Gregory on Pine Sreet, Morristown, 
N. J., at which the Morris County Radio Club was 
organized. M. E. Gregory was elected President, 
R. M. Lacey, Secretary, and M, W. Kilso, Treas- 
urer. 

The principal purpose of this Club is to better 
the condition of amateur radio in this vicinity 
and to act as a reliable link in a direct line of 
communication between cities. It is felt that with 
an efficient organization of this character relay 
messages can be more promptly handled. It is 
proposed to have at least one member stand watch 
at an official station of the Club every evening 
so that stations in other towns may be assured 
of a good route through this vicinity. 

Another purpose of the Club is to co-operate 
with members in solving their individual radiv 
problems, also to gather together for the benefit 
of the members such bits of news and knowledge 
as is of interest to the radio amateur. 

At the meetings which for the present are held 
at the homes of members, it is expected to have 
from time to time speakers of note, or other fea- 
tures of peculiar interest. 

Those desiring membership should apply to the 
Secretary, R. M Lacey, 11 Mills Street, Morris- 
town, who will furnish blanks and explain neces- 
sary qualifications for admission. 

A radio broadcast concerning the Club’s activi- 
ties will be sent out each evening at 7.30 sharp 
(Eastern Standard time) from one of the Club’s 
official stations which at present are 3 LY and 
3 abg. 


STATEN ISLAND RADIO CLUB 


The radio amateurs of Staten Island have 
formed a radio club under the name of the Staten 
Island Radio Club. This club started October 1. 
and has a membership of ten. It also has a code 
practice, and a club set which have given very 
good results. We are working on a wireless tele- 
phone at present which will be completed in the 
near future. Officers have been elected as follows: 
President, Geo. Gropp: Vice-president, H. Hitch- 
cock; Secretary, R. Stromberg; Treasurer, 
Barnes. Meetings are held every Thurdsay eve- 
ning. The club has been organized for the pur- 
pose of getting acquainted with the amateurs of 
Staten Island and giving them a better knowledge 
of the art. All other clubs may communicate 
with George Gropp.- 24 Osgood Ave., Stapleton, 
Staten Island, N. Y. 


THE PHILADELPHIA AMATEUR RADIO 
ASSOCIATION 

Two meetings in November, 1920, were held by 
the Philadelphia Amateur Radio Association, the 
first on Friday, November 5th and the other on 
Monday, November 15th. 

On Friday, November 5th, two papers were read. 
The first paper dealt with the construction and 
maintenance of storage batteries and was read by 
Mr. J. R. Cushman, of the Columbia Storage Bat- 
tery Co. This paper was illustrated by lantern 
slides. 

The other paper dealt with Regenerative Re- 
ceivers, with notes on regenerative reception. This 
was read by Mr. J. W. Wyncoop. These papers 
were very interesting and instructive. 

The second meeting, Monday, November 15th, 
was a sociable evening. All amateurs were in- 
vited. Various types of wireless apparatus were 
exhibited, There were discussions on interesting 
radio subjects and experiences with circuits of 
various kinds and unique hook-ups. New mem- 
bers were received. Visitors were welcomed and 
radio associations were invited to send representa- 
tives who were asked to make themselves at home 
at _ meetings. The general public was also in- 
vited. 

The Third District Convention will be held in 
Philadelphia on February the 26th, 1921—holding 
over during Sunday. Banquet tickets, $2.00. Boom 
the Convention. Our business address is 1902 
N. 11th Street, Philadelphia, Pa, 


MT. STERLING RADIO ASSOCIATION 


Long before the outbreak of the great World 
War, several of the boys in Mt. Sterling became 
interested in wireless. They decided to put up 
a set together, just why we wanted to put it upon 
a co-operative basis is not definitely known, but 
the main reason was that not one of us knew any 
too much about the matter and thought that this 
would be a good way to shift some of the re- 
sponsibility for the success of it. 

That was before the war. The war came. So 
did the Government’s orders to dismantle. We 
did. Just as soon as the war ended we again 
got the radio “bug” as strong as ever in our 
systems. This time we decided to put up a real 
set. As soon as possible our stuff was unpacked, 
and set up. We found that our apparatus had 
gtown sadly out of date since we last had the 
privilege of using it. So the crystal zave way 
to the audion and now the three stage amplifier 

A standard 1-k.w. Thordarson transformer was 
purchased and the rest of the transmitting set 
brought up to date. We have our aerial strung 
from the city’s water tower directly leading to 
our operating room. 

Our call is 9-AHS and we would be glad to 
test with other amateurs close to our station. We 
have four of the numbers licensed as operators 
and thus have a man practically all the time. 

word to Radio Clubs about our organization 
would probably help them. Keep your member- 
ship down to say eight or ten or to where you 
can logically do good work. When there is a 
great number in on a set there is sure to be 
just a little indifference on the part of some. 
This causes an unrest that is not good for study 
or experimenting. Our plan is to assess each 
member a fee that will entirely cover the ex- 
penses for the following month. It is then the 
duty of the secretary to collect the dues and pay 
the bills. When any new apparatus is desired, 
the question is brought up before the association 
and it is voted upon. If passed, the secretary 
then proceeds to order it, and the cost is shared 
up among the members, 

We have experimented with practically every 
make of bulb, we have tested many couplers using 
bank wound coils and others, and would say in 
closing that we all enjoy Rapio News and Science 
and Invention. Mount Sterling Radio Association, 
Mt. Sterling, III. 


UNIVERSITY HIGH SCHOOL RADIO CLUB 

The University High School Radio Club was 
organized at the beginning of this semester at the 
University High School, Oakland, Calif., and held 
its first meeting in the Science Rooms of the 
School, on Sept. 21, 1920. The following officers 
were elected: 

President, R. E. Calhoun, 6FZ: secretary, Hor- 
ace Greer, 6TI; radio engineer and chief operator, 
Chas. Wilson, 6LE. 

The Faculty advisor is Mr. McCay, of the science 
department of the school. 

The membership has been limited to 20, thus 
affording each member a fine chance to study 


(Continued on page 304) 
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"Teitte Department is open to all readers. 


efficiency of the apparatus, neatness of connections and general appearance. 


it matters not whether subscribers or not. 


All photos are judged for best arrangement and 
In order to increase the interest in this department, we 


make it a rule not to publish photographs of stations unaccompanied by a picture of the owner. 


We prefer dark photos to light ones. 
pictures smalier than 3% x 3%”. 


The prize winning pictures must be on prints not smaller than 5 x 7”, 
All pictures must bear name and address written in ink on the back. A letter of not less than 100 wo 


giving full description of the station, aerial equipment, etc., must accompany the pictures. 
All other pictures publisht will be paid for at the rate of $2.00. 


PRIZES: 


One first monthly prize of $5.00. 


We cannot ~«produce 


PAUL G. WATSON STATION 


This Month’s Prize Winner 


Suneneceuenacencauoucensacersacegseauey 


Paul Wins the 
Five Berries 
Because He 
Seems to 
Have a Well 
Planned 
i ie oe ee a 
mitter as 
Well as Re- 
ceiver. 


HONUOLONENESOCEREONEESONaNEcotieroON 


This photograph is that of my amateur 
set, which I enter in your amateur station 
contest. The picture you publisht in a recent 
edition of your paper was the arrangement 
ot my staton until just a few weeks ago 
when the new apparatus was installed. The 
receiving set consists of a DeForest audion, 


home-made “honeycomb” coil receiver, and 
home-made amplifier. A “feed back” or 
tickler circuit is used, for arc, giving fine 
results. The amplifier as was mentioned 
above, is home-made, but was designed after 
a standard amplifier and works very ef- 
fectively. 


The transmitter is about the same as the 
first time my station was published, Mur- 
deck condensers, transformer, etc. 

The antenna switch is home-made, I re- 
ceived several leters from amateurs in ref- 
e1ence to my hearing stations on the Euro- 
pean continent. At the present time, since 
installing the new set, BZR, BZQ, YN, 
NAT, NBA, NPL, VAL, NPZ, WSO, NDD 
and NSS come in fine, on long sustained 
waves and on spark have heard XDA, Mex- 
ico City, sending Spanish press. 

I have found most amateur trouble with 
Honeycomb coils to be in their not tuning 
accurately, and as arcs are very sharp, it is 
necessary to tune very sharply. 


As a suggestion a tuning record could be 
made, giving the size of the primary, sec- 
ondary and tickler coils, the dial indication 
of the two condensers, and to give the posi- 
tions of the coils three lines drawn at the 
angles, approximately the same as the coils, 
would be of great help in finding different 
statons and wevelengths. Let’s hear from 
someone who thinks as I do. 


Pau. G. Watson, 
214 W. Barnard St., West Chester, Pa. 


FRED MAHAFFEY, JR., STATION 


Fellows, what do you think of these two 
flashlights of my radio “studio” 5JI. It 
will be readily seen that one of these is a 
little out of the ordinary. Can you tell 
how this came about? At the time this 
photograph was made, I was making the 


This Bird Claims the Camera Caught the Dots 
and Dashes as They Departed His Transmitter. 
How Come? 


signal — ... My spark gap Rotor was 
making, I should judge, about 3,000 R.P.M. 
with six teeth. I’m sending you the “freak” 
negative so that you may see that it has 
not been tampered with. 

The photo shows that I am in the act of 
transmitting as may be noted from the flash 
of my spark. At the same time there seems 
to be emanating a series of dots and dashes 
from the confines of the sparking. This is 
no fake picture for the negative has not 
been retouched nor was the print touched 
up in any way. This incident opens up a 
little guess work on the part of other 
readers as to just how this stunt was ac- 
complisht. Let our Editor have your 
guesses. 


My set consists of an Audion Detector 
and 2 stage amplifier of the Grebe Mfg., 
¥%4 kw. Thordarson transformer, Dubillier 
condenser, Murdock Oscillation transformer 
and Rotor. My aerial is 64’ long, 45’ high, 
and is composed of five No. 14 solid copper 
wires. My age is 13, and I attend the 
Y. M. C. A. Radio School. Am also a 
member of the Houston Radio Club and a 
very enthusiastic Boy Scout. Would be 
glad to hear from anyone to whom I can 
be of service. Or I should be glad to have 
anyone call me when they hear “SJI.” 


Frep MAHAFFEY, JR., 
14 Fifth St., Houston Texas. 


(Editor's Note: Fred is telling the truth 
We have examined both the negative and 
the print with a magnifying glass and can 
absolutely not detect any so-called trick 
photography. But how was it done? Let's 


hear from you.) 


Frontal View of F. M., Jr., Inventor of the New 
Way of Photographing Signals. He Admits the 
Methusalean Age of 13 Summers. 
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ROY HAYNES 
STATION 


Here is my new receiving set which I[ 
have recently completed and which I 
thought might interest other readers of our 
magazine, Rapio News. 

The set consists of detector and two step 
amplifier with ammeter on each tube. I 
have installed a full set of honeycomb coils 
wired for the regulation tickler hook up and 
I secure excellent results with it. These 
coils are certainly there. 

By using the Magnavox sound amplifier 
apparatus I can hear all stations worth while, 
both dampt and undampt all over the room, 
and besides I get local radiophone music 
loud enough to dance by. 

Am an old timer in the game, having 
started in the days of your pioneer maga- 
zine, Modern Electrics. Then I had a sili- 
con detector and a one slide tuner, and oh, 


POU 


A Modern and 
Effective Sta- 
tion You Have 
Mr. Haynes. 
We Are Al- 
ways Glad to 
Meet An Old- 
Timer, 


COUeUeneeceaeaeenneeresnaeennneneeneD 


my! what results compared to our long dis- 
tance work of today. But then this radio 
game has been a constantly rising art and 
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we amateurs have played our share in its 
progress. Roy Haynes, 
16939 S. May St., Chicago, III. 


W. COOLEY STATION 


DONALD ATHERTON STATION | 


TT 


It is a pleasure to submit a photograph 
of my station and also one of myself. My 
set consists of the following, % K. V. A. 
Thordarson Transformer, Thordarson Oil 
immersed condenser, Murdock oscillation 


Cooley By Name But Not Cool When it Comes 
to the Fun He Gets Out of Amateur Radio. 


transformer, Murdock line protector, Mur- 
duck rotary spark gap and a Bunnell key. 

The receiving set consists mostly of De 
Forest Unit Panels and includes a one-step 
amplifier. I have two pairs of phones, one 
Brandes the other Meteor. 


The tollowing 1s a description ot my 
station: me 
For transmitting I have % K.W. Pack- 


My aerial is 64 ft. long ,4o ft. high and 
consists of Nos. 12 and 14 gauge areial wire 
spaced two feet apart. 

I have had fairly good results with the 
receiving set I have heard NAA. NAJ. 
NAR. and NAT. As I have not tried for 
“dx.” with the sending outfit I do not know 
how far I can send but I expect to cover 
500 miles in the near future of the cold and 
crispy winter nights. 

W. CooLey, 
1336 19th St., Granite City, IIL. 


ATHERTON STATION 


Here is a photo of my radio station and 
myself. By way of explanation, I may say 
the following: 

I am seventeen years of age and live on a 
farm. I made all the instrument except the 
condensers, receivers, clocks and switches 
in my work shop, which I have rigged up 
in the hog house. 

My aerial is 150 feet long and 40 feet 
high at both ends. The outfit consists of a 
4,000 meter loose coupled, loading coil, cab- 
inet receiving outfit, two variable condens- 


-ers, four detectors, aereal switch, pair of 


Murdock .2000 ohm receivers, twelve 


switches and automobile clock. 


HENRY M. HARRIS STATION 


ard transformer, three sections Murdock 
moulded condenser, Murdock rotary gap, 
and Murdock O.T., which is mounted on 


COLCA SeneSenORONnE Ra 


The Boys in 
Waco, Texas, 
Seem to Be 
Going Strong 
With Their 
Radio Stations 
of Late. Pret- 
ty Good Lay- 
Out, “Hen,” 


COCeLereOreeneetonoceeransreneoonN 


I have had excellent results with my sta- 
tion, getting N. A. A. every night and noon 
during the summer months when static is 
troublesome: The Great Lakes Naval Sta- 
— and other large stations are also on my 
ist. 


He Lives On a Farm in Iowa and He’s Seventeen, 
Farmer or City Dweller, They Have a Common 
Stamping Ground in Radio. 


I will be glad to furnish a complete dia- 
gram of my station to any other amateur 
interested. 

DoNnaALpD ATHERTON, 
Mt. Vernon, Iowa. 


the end ot a cabinet. All instruments are 
mounted inside an oak cabinet. All con- 
nections are short and made with heavy 
copper ribbon. I have had excellent re- 
sults with this set, and there isn’t any 
noise to the gap. 

For receiving, the picture speaks for 
itself, as it were. Radio apparatus un- 
damped receiver and loose coupler. Home 
made audion control panel, including two 
variable condensers. Two step amplifier, 
and a set of Baldwin ’phones. I have 
since added a short wave regenerative set. 
I have no reason to kick about the work 
of this set except when local QRN is very 
bad. 

The aerial consists of two 35-foot poles 
on the roof of a two-story building. To- 
tal heighth 65 feet. Six wires 2 feet apart, 
80 feet long. Wishing you all the success 
in the world for your magazine I am, 
Yours for Radio, 


HENRY M. HARRIS, 
Waco, Texas, 
Box 427. 
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Junior Radio Course 


The Three Element Vacuum Tube 


Flow of Gurrent 
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Flow of Electrons 
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Electrons repulsed by the Grid. 
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Here Are Three Simple Diagrams Which Will 
Note Well, How the Electrons Flow in a V.T. 


N our last lesson we described the 

principle of the vacuum tube, and the 

first apparatus built along these lines, 

in other words, the Fleming valve. 

This time, we will speak of the three 
electrod vacuum tube known as the audion, 
which is the present day adaptation. 

After many experiments, Dr. Lee de For- 
est conceived the idea of introducing an 
auxiliary electrod in the ordinary valve of 
the Fieming type. This electrod placed be- 
tween the filament and the plate is known 
as the grid, and is composed of a little 
solenoid surrounding the filament as shown 
in Fig. 1. It is sometimes made in the 
shape of a ladder placed on both sides of 
the filament as in certain transmitting tubes, 
but its réle is the same in all cases. 


Filament 


-- Plate 


Diagram of V.T 


Figd 


The Disposition of the Various Elements in a 

V.T. is Shown in This Figure as Well as the 

Representation of Three Elements V.T. as Used 
in diagrams. 


Which Act as a Conductor. 


FUNCTION 


Now to study the functioning of the 
three electrode vacuum tubes, we will use 
the hook-up shown in Fig. 2. As already 
explained in the last lesson a plate-filament 
circuit is secured by the electrons travel- 
ing from the filament to the plate, since 
they are attracted by the plate positively 
charged; and allows the current from the 
battery B to flow in this circuit from the 
plate to the filament as in Fig. 2A. Thus 
the electrons act as a conductor. If we 
connect the grid to the common point O 
including in the circuit a battery and a 
milliammeter, as in Fig. 2b, it will be seen 
that a current flows in the grid circuit be- 
cause a certain number of electrons are 
stoppt by the positively charged grid and 
allows the current of the battery Br to flow 
in the circuit, in which case we have a grid- 
filament current. 

Now, if we change the polarity of the 
grid, what will happen? In Fig 2c, the flow 
of electrons from the filament, when the 
grid is negative is repulsed, for in this 
case the electrons are negatively charged. 
since we know that two polarities of the 
same name repulse one another. There- 
fore, the current from the plate, having no 
electronic support to travel on, is then quite 
suddenly stoppt. 

One can understand from this explana- 
tion that the grid acts as an automatic in- 
terrupter, but since no mechanical parts 
are to be moved it has no inertia, and it 
can therefore open and close the circuit of 
the plate a tremendous number of times 
per second. 

THE THREE-ELEMENT VT AS A DETECTOR 


By properly connecting a three electrode 


Readily Show You Three Basic Facts You Should Remember About the Operation of Vacuum Tubes. 
and the Role of the Grid and Plate. It Will be Noticed That the Current Flows ‘‘on’”’ the Electrons 


vacuum tube in a receiving circuit, it may 
be used as a detector which is of the most 
sensitive type. We shall therefore explain 
its functioning as a detector. 

Since we know that changing the polar- 
ity of the grid from positive to negative 
opens and closes the plate circuit, we can 
easily accomplish this by means of the al- 
ternating current received in an aerial, as 
showr in Fig. 3A, and at the same time 
rectify this current for reception purposes. 

The receiving set which employs a crys- 
tal detector and a telephone receiver has 
been described in a former lesson and rea- 
sons were given, why a telephone cannot 
respond to radio frequency oscillations. In 
order to make the vacuum tube function 
properly at all times as a rectifier of oscil- 
lations, you must introduce additional and 


YO } 
ze 3 


Fig.3 A 
The Simplest Form of Receiver—By Compari- 
son With the Analogy the Functioning of a 
V.T. detector is Easily Understood. 


it 
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necessary appliances in the grid circuit. 
These are the grid condenser and the grid 
!eak which you no doubt have already seen 
described. In the case of Fig. 3A, when 
no oscillations are being received in the 
erid circuit, the grid potential is therefore 
at a zero value and the result is that no 
current flows in the circuit; that is to say, 
none of the electrons are stoppt by the 
erid but instead flow straight thru from 
the filament to the plate without interrup- 
tion. 

When radio frequency currents are in- 
duced upon the grid circuit from the aerial, 
the grid is made first positive, then nega- 
tive, for only alternating current can pass 
thru the condenser. When the grid is posi- 
tive, electrons are drawn over it, but when 
it is negative, the electrons are repelled, 
thus for each succeeding half oscillation 
electrons are drawn to the grid, placing a 
charge in the grid condenser which is nega- 
tive on the grid side. 

Since an increasing negative charge on 
the grid acts to reduce the plate-to-filament 
current, then, while a group of oscillations 
are rectified the telephone current is re- 
duced, but the grid leak comes in to play 
its role, which is to slowly discharge the 
condenser and allow the grid and plate to 
come back to their normal state. These 
variations which occur at each wave train 
causes the diafram of the telephone re- 
ceiver to vibrate. 

Altho this explanation is simple enough 
to be understood by most students we will 
further illustrate the phenomena which oc- 
curs in a vacuum tube detector, by means 
of a simple analogy. 

ANALOGY 

In Fig. 3B, the endless water pipe P 

represents the plate filament circuit. The 


rotary pump can be taken to be the B bat- 
terv, and the faucct F is the filament which, 


when open, represents the lighted filament. 
It will be noticed, too, that the telephone 
is shown in that circuit as a little tank hav- 
ing a side composed of a movable diafram 
and connected to the main circuit. _ 

The cylinder having a movable diafram 
top in the center of the diagram is the 
grid condenser; while the safety valve on 
the left is the grid leak, the grid itself be- 
ing represented by the faucet moved by 
the diafram of the cylinder. 

The functioning of this apparatus repre- 
senting a VT detector may be explained to 
you as follows: 
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Simple Anology Illustrating the Phenomenon 
Which Happens in a Vacuum Tube Detector. 
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When nothing disturbs the water it flows 
continuously in the endless pipe providing 
the faucet F representing the filament is 
open. 


WHEN OSCILLATIONS ARE RECEIVED 


When we turn the crank W this causes 
the piston C to move up and down within 
the cylinder. Since this causes a suction 
and compression, it will operate the dia- 
fram D and cause it to open and close the 
faucet G which in a radio circuit would 
be the grid. It will be noticed that at each 
down stroke of the piston a certain quan- 
tity of water will flow into the cylinder. 
This would be what would take place in a 
regular radio receiver which in that case 
we would call the amount of current re- 
ceived from the aerial system. 

_Each stroke of the piston represents a 
high frequency oscillation and you will 
therefore understand that after a certain 
number of these strokes, the cylinder will 
become filled with water in such a manner 
as to force the diafram D to close the 
faucet G. This is also what would happen 
in a radio receiver system where after each 
wave train the condenser would become 
charged and the grid having been made 
negative it will stop the flow of current 
between the plate and filament. There- 
fore, each time our water system moves up 
and down the movable diaphragm T, which 
normally would be the telephone receiver, 
is forced to move back and forth in a simi- 
lar manner. 

The safety valve of our system, which 
in the case of a radio system would be the 
grid leak, permits the compresst water of 
the cylinder to run in the main water cir- 
cuit. This same process occurs at each 
wave train of a radio receiver. 

In the next lesson we shall explain the 
vacuum tube used as an amplifier. 


Dictionary of Technical Terms Used in Radio Telegraphy 


Static Transformer—A transformer hav- 
ing no moving parts. Same as an In- 
duction Coil but without hammer break 
in primarv. The alternating current be- 
ing sufficient to produce A.C. in secon- 
dary. 

Stator—The stationary part of an induc- 
tion motor. 

Stays—Ropes permanently fixed to support 
a mast. Compare with Guys. 

Step—Of a winding, refers to width of 
coils of drum armature. Also called 
Pitch and Throw. “In Step” refers to 
two or more machines running in phase 
with each other. 

Step-Down Transformer—One which has 
many more turns of wire in the Pri- 
mary than in the Secondary, thereby in- 
creasing Amperage and decreasing V olt- 


age. 

Siee-Ud Transformer—One in which Sec- 
ondary has many more turns of wire 
than the Primairy, thereby increasing 
Voltage at the expense of Amperage. 

Sticking of Coil Contacts—See Sparking 
of Coil Contacts. 

Storage Battery—A number of Secondary 
Cells capable of being charged or dis- 
charged at the same time through the 
same circuit. A quantity of cells used 
as one. Also known as Accumulators. 

Storage Cell—Secondary Cell or Accumu- 
lator. One which stores up electrical 
energy in form of chemical energy. Sec 
Secondary Cell. 

Strain Rod Insulators—Two ebonite rods 
joined together bv a link, one of which 
has a zinc cone at one end.. Used for 


*This Dictionary was started in our March issue. 


and Telephony 


guying downleads, ete. 

Stratum—One layer of a number of ma- 
terials laid one on the top of the other. 

Strays—See X’s, and see Static. 

Strop Insulator—A cord covered with rub- 
ber and vulcanized, having at each end 
an eye fitted with a thimble and shackle. 

Stuffing Box—A hollow casting holding 
asbestos rings through which tube of 
Bradfield Insulator passes. 

Sulphate of Copper—See Copper Sulphate. 

Sulphating—Lead sulphate working out to 
surface of plates of an accumulator in 
form of almost insoluble crystals, which 
are poor conductors and very difficult 
to remove. Caused by a discharged cell 
being left inactive. When not very bad 
may be remedied by prolonged charging. 

Sulphur—S. Brimstone. Pale yellow non- 
metallic element. Excellent Insulator. 
A.W. 31.83. S.G. 2.07. Mt. Pt. 230° F. 
Sih... 3:8 to a7. 

Subpermanent Magnetism—Partially per- 
manent magnetism. 

Supplement—Amount necessary to be add- 
ed to an arc to produce two right angles, 
i. e., 180 degrees of a circle. 

Susceptibility—Ratio of intensity of mag- 
netization produced in a body to the field 
producing that magnetization. 

Surface Resistivitv—Resistance between the 
two opposite edges of a Cm Square of 
the surface film which is deposited upon 
the material. 

Suversed Sine—That part of diameter of 
an arc not contained between Sine and 
Are. 


S. W. G.—British Standard Wire Gauge. 

Swiss Commutator—One used in high pow- 
er sets, by means of which different 
series parallel, or parallel arrangement of 
the separate units may be readily made 
up in the condenser battery. 

Switch—Apparatus for readily connecting 
and disconnecting two wires. 

Sylvanite—Graphic Tellurium. A Crystal 
Rectifier. Tellurium in combination with 
gold and silver (Ag Au) Tez. 

Synchronous Disc Discharger—One so ar- 
ranged that its electrodes approach, and 
discharge takes place in syntony with the 
alterations of the generator. The num- 
ber of studs is equal to number of poles 
of generator which gives a spark a: eaci 
half period .or in other words a spark 
frequency of twice the alternator. 

Synchrondus Motor—One which runs per- 
fectly “in step,” “phase,” or synchronism 
with the supply alternating current. 

Synthesis—The building up of a complex 
compound from its component elements. 

Syntony and Syntonization—Two circuits 
are said to be in syntony when they have 
the same natural period of electrical os- 
cillation. 

T. Aerial—One having its downleads 
tapped off from the middle of the hori- 
zontal span. 

Tails—Name given to small iron wires 
forming core of Induction Coils. 

Tangent—Line drawn perpendicular to end 
of diameter passing through end of arc 
and produced until it meets the other 


(Continued on page 411) 
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Junior Constructor 


A TUBE CUTTING DEVICE 


Met azn blade 


Wood strews tasien Liade-- 


A New and Effective Way of Using Old Safety 
Razor Blades. 


The sketch herewith shown is the method 
devised by the writer for cutting tubing for 
variometers, etc. Thus far he has not found 
one that would work any better or quicker. 


It is simplicity itself, and needs very little 
explanation. The base “B” is made of any 
scrap piece of wood, the thickness of which 
is determined by the width you want your 
tubing cut. If one piece is not thick enough, 
you can build it up in numerous ways that 
will suggest themselves. 


“A” is a Gillette razor blade which has 
rounded ends as per the drawing and two 
holes as shown. The blade must be so 
placed that enough of the corners project 
to go all the way thru the carboard tubing 
and a little beyond to make a clean cut. It 
is then fastened on with two short wood 
screws with washers under the heads, as the 
holes in the blade are fairly large. Two 
holes are drilled in the remaining part ot 
“B” to fasten the device to the work bench. 
This finishes the construction. 

In operation, the tube, which should have, 
and usually has, one end square, should be 
placed on the bench as in the drawing, bear- 
ing against the block and the blade. The 
operator pushes down on the top of the tube 
while rotating it, as the blade has a tendency 
to turn up and make the cut uneven. Care 
must be taken that not too much of the 
corner of the blade extends, as it is very 
thin, and will bend up as above mentioned. 

You will find that once around will cut 
thru the ordinary run of tubes, while thicker 
tubes surrender to two turns. 

Contributed by 
Howarp C. Storck. 


CONDENSER NOTE 


Some makes of variable condenser which 
employ for connection to the rotary plates 


Sever TT mes 


Be Certain of Proper Connection in Variables. 
A Little Hair Spiral Spring Does the Stunt. 


a brass strip bearing on the lower end of 
the plate assembly, cause much annoyance 
while being adjusted due to poor contact to 
the rotary plates thru the brass strip. 

This is often made evident by the 
scratching noise heard in the telephones. 
It can be easily remedied by soldering a 
short length of wire to the indicating arrow 
and then bending the wire in the form of 
a spiral, bringing the free end to the proper 
binding post, as illustrated. 


Contributed by CHAS. BURSON. 


AN EFFECTIVE COIL MOUNTING 


The mounting illustrated here is a very 
good one for the hand and machine wound 
honeycomb coils having taps. 

No dimensions of the length and the 
width of the base are given in this case 
as these will be governed by the diameter 
and the width of the coil. 


se Legs forest of set-—- 


Any Degree of Coupling Can Be Effected by 
Changing the Position of the Coils to one 
Another, 


The base is of 34” hardwood about 1” 
longer than the diameter of the coil and 
14” wider than the width of the coil. 


The support which holds the coil is cut 
out of wood and is as wide as the coil. It 
is cut to fit the coil as shown and secured 
to the base by two flat-headed brass screws 
as shown. The coil is glued to this. 


The “panelette” is of hard rubber 01 
“Bakelite” 4%” or more thick. It is the 
same width of the base and as long as the 
diameter of the coil, and is secured to the 
base by two small round-headed brass 
screws. 

The switch is a DeForest small type. 
Contacts are 4” x %”. Binding posts are 
any of the small set screw type on the 
market today. 

If desired the coils may be completely 
housed in and the box thus made given a 
polish, making a fine looking piece of ap- 
paratus. 

They may be connected to the rest of 
the set by means of a flexible double con- 
ductor. 


Contributed by CHAS. BURSON. 
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A SWITCH KNOB 


Hg | lj 
Am 7 


Get Your Writer Friends to Save Ink Bottle 
Corks—They Make Good Knobs. 


Anyone desiring a number of switch knobs 
and who has not the price to buy them can 
make very neat knobs himself. The knobs 
are made from the corks of empty ink bot- 
tles. For a neat knob I used the cork 
shown as A, from a quart bottle of Hig- 
gins India Ink. I cut away the cork and 
removed the staple, this leaves a hole in the 
rubber in which the bolt C is fastened. A 
low fusion alloy may be used in fastening 
the bolt in place, most anything will do, 
such as melted sulphur. After this has 
cooled the switch arm D may be fastened 
in place. 

For smaller knobs smaller corks may be 
used instead. 

Contributed by 


FREDERICK H, GRAENING. 


METAL SHIELDS FOR C. W. 
RECEPTION. 

Amateurs now building cabinet sets had 
better start right by lining the back and 
sides of their cabinets with fine metal mesh 
wire, as illustrated in Fig. 1. This mesh 
wire should be grounded. Amateurs who 
own panel sets can improve operation by 
banking their panels with a similar wire 
mesh or metal plate, grounding it to a water 
pipe or other convenient ground lead. Fig. 
— a good method of accomplishing 
this. 


Contributed by L. ZIMMERMAN. 
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Use These Shields to Prevent Interference 
Caused By Magnetic Disturbance in C.W. Work. 
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Tea Department is conducted for the benefit of our Radio Experimenter. 


only publish such matter of sufficient interest to all. : 
1. This Department cannot answer more than three questions for each correspondent. 


2. Only one side of the sheet should be written upon; all matter should be typewritten or else written in ink. 
8. Sketches, diagrams, etc., must be on separate sheets. 
4. Our Editors will be glad to answer any letter at the rate of 25c for each question. 
cate calculations, patent research, etc., a special charge will be made. 


You will do the Editor a personal favor if you mcke your letter as brief as possible. 


We shall be glad to answer here questions for the benefit of all, but we can 


No attention paid to penciled matter. 


This Department does not answer questions by mail free of charge. : 
if, however, questions entail considerable research work, intri- 
Before we answer such questions, correspondents will be informed as to the price charge. 


A SMALL AMATEUR LOOP 


(128) Mr. P. B. Arnar, of 
Reykjavik, Iceland, asks: 

Q. 1. What kind and what size 
of wire is best for a 1 Meter square 
loop antenna ‘This loop is to be 
used to receive wavelengths of 
about 600-1,800 Meters. 

A. 1. We suggest that you use 
No. 20 bare wire wound on insulat- 
ing material and with turns spaced 
about %”. 

Q. 2. Could same be used for 
transmission ? 

A. 2. You may try the same for 
transmission, but we do not think 
very good results will be obtained 
with such an aerial using spark 
transmitter, owing to poor radiating 
properties. , 


7. 


bakelive 
7] me 


rm Microphone 


Q. 2. Is this condenser neces- 
sary for the successful operation 
of the set? 

A. 2. Yes, this condenser is use- 


ful for the tuning of the oscillating 
circuit and cannot be dispensed 


AIH 


3. Please give hook-up for 
same. 
A. 3. You will find a suitable 
hook-up on this page. 


TRIANGULAR AERIAL 


i) A. L. Beyler, of Philadel- 
pha, 1a. 

Q. 1. Sends a diagram of his special 
type of aerial which is a system of three 
aerials arranged in a triangular spread, and 
asks what results could be secured with it? 

A. 1. We think that good results can be 
obtained with the aerial you intend to ex- 
periment with, but only three wires in each 
of the aerials will be sufficient, otherwise 
your capacity will be too great. 


TRANSMITTING VARIOMETER 


(130) S. Posen, Syracuse, New York, 
asks: 

Q. 1. What are the dimensions of coils 
and size of wires to use for a Telefunken 
type transmitting variometer suitable for a 
one inch spark coil set? 

A. 1. To build such a variometer you 
may use No. 18 double cotton covered wire 
wound on an outside frame 4” by 3” and 
2%” long and an inside frame 3%4” by 2” 
and 2” long. In order to have good insu- 
lation, it is advisable to coat the frames 
and winding with shellac. 

Q. 2. Can a small Mazda bulb be used 
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A Simplified Hook-Up of the Loose Coupler 
Receiver Mentioned By Mr. 
August Issue, 


Clement in the 
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with. 

Q. 3. Would the Skinderviken 
button make a suitable transmitter 
for this radiophone? 

A. 3. Yes, this microphone may 


be used with this set with success. 


COMBINATION SENDING- 
RECEIVING V.T. HOOK-UP 


6V (133) Le Roy T. Rix asks: 
mmm 4V re 


a 


Will you please publish a 
diagram showing the means of 
quickly changing from sending to 
receiving which could be used with 


A Hook-Up for Utilizing the Same Vacuum Tube for 
Radiophone Transmission and Reception. 


the Trick. 


instead of a hot wire ammeter in the aerial 
circuit? 


A. 2. Yes, a little incandescent lamp may 


be used for this purpose, but when the cir- 
cuit is tuned, this lamp should be short cir- 
cuited by means of a switch. 


RECEIVING SET HOOK-UP 
(131) Thos. K. Lewis, Albany, N. Y., 


asks: 

Q. 1. What effect would shellac or 
lacquer have on variable air condenser 
plates? 

A. 1. This would increase the effective 


capacity of the condenser. 

Q. 2. Will you please publish a good 
diagram of a loose coupler for the set pub- 
lished on page 76 of the August, 1920, issue 
of Rapio News? and which pertained to 
the article “Design of a Radio Receiving 
Set.” 

You will find a suitable diagram 
on this page. 

. 3. Where mav I find an article in 
Rapio News on winding an amplifier trans- 
former? 

A. 3. For information on this subject we 
refer you to the book entitled “Design and 
Construction of Amplifving Transformers,” 
by E. T. Jones, the price of which is 25c. 
and which is publisht by the Experimenter 
Pub. Co., New York City. 


USE OF SKINDERVIKEN MICRO- 
FONE BUTTON 


(132) Jr. R. Roach, of Bronxville, N. Y., 
wishes to know: 

QO. 1. Can you give me the size of the 
variable condenser used in the simple radio- 
phone circuit described in the July number 
of Rapro News, on page 21? 

A. 1. The capacity of this condenser is 
about .0005 mfd. 


A Switch 


Mr. Rumford’s panel set published 


0/33 in the July issue of Rapio News? 

A. 1. You will find on this page 

Both a diagram suitable for these two 
Does functions. 

Q. 2. How much current will be 
drawn from the B battery when 
using this set for transmission? 

A. 2. The plate current may be from 


about 30 to 40 milliamperes. 

Q. 3. May I use a little dynamo deliver- 
ing 150 volts to supply the current to the 
plates? 

A. 3. Yes, this voltage would be effective 
for this purpose, for the higher the volt- 
age, the better results you will secure. 


DUO-LATERAL VERSUS HONEY- 
COMB 


(134) L. R. Jewell, Kansas City, Mo., 
wants to know: 

Q. 1. May the duo-lateral coils be sub- 
stituted for the regular honeycomb coils in 
receiving set using the latter? 

A. 1. Yes, the duo-lateral coils may be 
used without any alteration in the receiver 
providing they are of the same inductance 
and that you make provision for mounting. 


(Continued on page 304) 
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CORRESPONDENCE FROM READERS 


WHY NOT LET V.T. MANUFAC- 
TURERS DO A LITTLE PRICE 
EXPLAINING? 

Editor Rapio News: 

lf the Editor will permit me I would 
like tc add a few words on the subject 
which Carl Masson has opened in the Oc- 
tober issue, namely “Why the High Cost 
of Audion Bulbs.” ; 

It is a well-known fact that most of the 
bulbs manufactured in the United States 
are produced in quantity lots and the most 
up-to-date labor saving methods are used, 
thereby reducing the one item, labor, which 
is always a large factor in determining the 
final selling price to a minimum. 

The writer has recently returned from a 
considerable sojourn in Europe and while 
in France purchased a quantity of Audion 
Bulbs of French manufacture, the same 
bulb that is used by the French and Bel- 
gium Governments. In no case was th 
retail price over 20 francs, which normally 
is $4.00, but actually was about $1.75 on 
account of the exchange condition. 

These bulbs are practically all hand made, 
consequently the cost of labor is the largest 
item in the cost per unit. Labor in France 
is cheaper than in this country, but con- 
sidering the greater amount of manual 
labor involved in the making of the Fren 
bulbs and. the increased wages paid the 
American worker, it is hard to understand 
why the American bulb manufacturer 
should charge almost double for their 
product. 

Some may say the difference is occa- 
sioned by the difference in the cost of ma- 
terials in the two countries. In this con- 
nection, I had reason to inquire what the 
cost of a variety of raw materials was and 
found that raw material averages higher in 
cost in France than in the United States. 

Of course we all know that the patent 
squabbles which the several patent holders 
and manufacturers have been having, have 
been very expensive and we, the amateurs, 
are being unwillingly forced to pay the 
bills. 

By why not reduce the price. The de- 
mand, great as it is, will increase enor- 
monsly, because every amateur, who now can 
only afford a 25c chunk of galena, will have 
one or more bulbs. The greater quantities 
that are manufactured the smaller will be 
the cost to the makers and the manufactur- 
ers will still be making their profits with 
the result that everybody is satisfied. Pos- 
sibly the matter could be cleared up con- 
siderably if the manufacturers did some 
explaining. 

W. R. HorrMan, 
Radio Operator on S. S. Saboatao, 
Charleston, S. C. 


HE LIKES OUR COVERS 
Editor, Raptio News: 


Regarding the letter signed by J. F. ° 


Maher, in the November issue, relative to 
the cover of Rapio News, it seems to me 
to be a difficult matter to understand such 
criticism. 

Since there is always an abundance of 
excellent scientific matter between the cov- 
ers of each issue of your magazine, which 
is not “ridiculous” why object to the means 
used to attract readers of such matter? 
I do not mean that I think the covers of 
your fine magazine are ever ridiculous in 
a strict sense, for if I did I would have 
to agree with Mr. Maher. I think they are 
funny, but even if they could be termed 
ridiculous, do we not laugh at the ridicu- 
lous? And is a man who interests himself 
in reading technical matter supposed never 
to laugh? The better term for the covers 
in question should be “humorous.” 

The human interest which is apparent in 
the way you treat each subject is fine. Tt 


raises it above the dry or sordid and keeps 
one interested to the end. And it seems to 
me that the same quality is strongly mani- 
fested in your alternate covers, namely one 
of human interest. 

If you change and make each cover one 
only of “RADIO” interest, you will have at 
least on disappointed reader in-so-far as 
the cover is concerned. 

I do not see how any radio man, especi- 
ally one who has come up from the ranks, 
starting as a “ham”, could decide to stop 
taking Rapio News because he considers 
the covers ridiculous. I should think :t 
would take something greater than that, 
such as a consistent misstatement of facts 
or articles which would not interest the 
technical man. 

I think your comment on Mr. Maher’s 
letter is very well taken, and I think many 
of your readers will think so too. 

Wishing your magazine a long continu- 
ance of its well-earned success, I am, 

Joun B.°Dowben, 
Glen Cove, N. Y. 


SHALL WE MAKEITA 
BI-MONTHLY? 
Editor Ravio News: 

What do I think of Rapio News? Well, 
I'll say that it is a gosh-darn long time be- 
tween copies. Whv not issue it twice a 
month? It surely is the only magazine for 
the amateur and thirty days is a long time 


to have to wait for it. 
F, L. Wootsey, 
San Francisco, Cal. 
FROM A 61-YEAR-OLD “BUG.” 
Editor Ravio News: 

Regarding the complaint of the radio in- 
structor of the K. of C. school, at Savanah, 
Ga., which appears on page 300 of your 
November issue, please tell him to “tumble 
to himself” and please don’t discontinue 
your “human interest” pictures. 

I’m a 61-year-old “bug” and am proud tv 
acknowledge that it was one of your covers 
that caught me, and I can find something 
iuteresting in every one of them: I’m 
afraid there is something wrong with our 
friend’s digesting outfit. 

Wan. W. CRANE 
Terminal Hotel, Atlanta, Ga. 


THANK YOU, MR. DUNNAM. 
Editor Ravio News: 

This is to be considered as a “bouquet- 
brickbat,” prompted by J. F. Maher’s criti- 
cisms of cover illustrations of Rapio News, 
and your frank invitation for further opin- 
ions along the same line. 

Let me say that I, and I believe the ma- 
jority of your readers thoroughly agree with 
Mr. Maher on the subject, both as to cover 
illustrations and “genuine technical worth” 
of the magazine, tho he may have been a 
little less “blunt” in phrasing his views. 
This would never have been written but for 
his letter, which struck me very forcibly 
due to the fact that I had already criti- 
cised, and very emphatically, both mentally 
and to some of my radio associates, the 
cover illustrations of Rapio News, espe- 
cially the one made issue of by Mr. Maher, 
the September number. They are decided- 
ly “off color” and “out of tune,” in my 
humble opinion, with the idea expresst by 
the publication. 

Furthermore, to the real “radio bug” ra- 
dio is not “dry” reading by any means. If 
all, or the majority of enthusiasts are to be 
judged by myself, and I think I am of the 
typical variety, the fiction, “jokes” and hu- 
mau interest elements of the magazine are 
passt over without a second glance, and 
every line of technical matter devoured 
eagerly. As to the “jokes,” the majority 


ef them are only funny because of their 
ridiculous attempt at humor! 

1 also beg to differ with you as to such 
cover illustrations attracting the outsider to 
the game. If the skin of an apple made it 
appear rotten, would you eat it? Of course, 
even with the apple, outward appearances 
are deceiving, at times, and such is the case 
with Rapio News, for without doubt, it is 
the premier publication among the radio 
fraternity and we, the “radio fraternity” are 
expressing our opinions freely because we 
would like to feel proud of our publications 
aud do not wish the dignity that is justly 
due the art, offended in the manner under 
criticism. Amateur radio has graduated 
from something for the kiddies to play with 
to real scientific experimenting. The out- 
sider who notices our covers will pass them 
over as still a “kid’s plaything.” Most boys 
of a “tinkering” talent, will naturally turn 
to radio. It’s the older outsider we want 
especially to attract to the game. 

Now I don’t wish this to be considered as 
a “knock,” but simply as a friendly and in- 
terested criticism, and let me add my sug- 
gestion to Mr. Maher’s that our covers be 
more of a technical, business-like nature, 
for instance, views of big high powered sta- 
tions or up-to-date amateur installations, in 
which we are all interested. Let the gen- 
e1al outline of the cover stand—it is good— 
but substitute for the pictures. 

Sincere wishes for continued success of 
Rapio News, the best of its kind, from 

. M. Dunnam, 
2375 Champlain St., N.W., Apt. 301, 
c/o The Associated Press, Star Bldg. 
Washington, D. C. 


SHOULD A RADIO MAN FALL IN 
LOVE? 
Editor Rapio News: 

I read with considerable amusement the 
letter of J. T. Maher in your November 
issue concerning the cover on the Septem- 
ber Rapio News. He seems to be under 
the impression that “radio bug” is a cold, 
suber-minded automaton with a soul utterly 
dead to the pleasant side of life, who pores 
over volumes of technical lore twenty-three 
hours of the day and spends the remaining 
hour dreaming of logarithms on a bed en- 
tirely surrounded by scientific apparatus. Be- 
lieve me, the real radio bug is just as human 
and enjoys a joke as much as the next 
fellow. You probably remember the old 
saying that “too much radio and no jazz 
wili make Jack a bonehead.” This is par- 
ticularly true of radio bugs. I am sure, if 
I had nothing but dry scientific matter to 
read I would soon go crazy. Yet I think I 
am just as “bugs” about radio as anyone. 

As to the September cover I thought it 
was as good or better than any cover I 
ever saw. 

I have become acquainted with quite a 
number of amateurs and operators from 
both U. S. and Canada and so far have 
only met one who didn’t have an exag- 
gerated sense of humor and who did not 
rciax once in a while to laugh and joke 
with his friends. This particular fellow 
was attending medical college and spent 
most of his time slicing up dead bodies and 
dissecting kidneys and livers, which proba-- 
bly accounts for his melancholy disposi- 
tion. I would like to tell you more of this 
rare specimen, but I am afraid he might 
read these lines and understand who I refer 
to. 

So, Mr. Maher thinks a bug should never 
be so “vulgar” and “common” as to oscu- 
late? But perhaps he never was young 
himself, in which case we will have to make 
allowances. 

Back in my home town are several hams 
who are very intimate friends of mine and 

(Continued on page 408) 
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MURDOCK 


The Qual- 
ity is Re- 
markably 
High. : 


The Prices 
Are Unus- 
ually Low. 


2000 
OHM 


DOUBLE SET 


$4.50 


REAL RADIO RECEIVERS 


backed by a liberal trial offer and an absolute money-back guarantee. 
No written argument in their favor can compare with the convincing 
proof of their actual performance. We simply urge a TRIAL, for we 
know that their sensitive operation will tell more surely than verbal 
claims, their exceptional value. Ask your dealer for them. 


BULLETIN No. 20 will be sent on request. 


WM. J. MURDOCK CO. 


50 CARTER STREET 


CHELSEA, 50, MASS. ! 
509 MISSION STREET - - - - - = = SAN FRANCISCO, CALIF, 


382 


Play the Hawaiian Guitar - 
Just Like the Hawaiians! 


Our method of teaching is so simple, plain and easy 
that you begin on a piece with your first lesson. 
In half an hour you can play it! We have reduced 
the necessary motions you learn to 
only four—and you acquire these 
in a few minutes. Then it is only, 
& matter of practice to acquire the” 
weird, fascinating tremolos, stacca- 
tos, slurs, and other effects that 
make this instrument so delightful. 


The Hawaiian Guitar plays 
any kind of music, both the 
melody and the accompani- 
ment. Your tuition fee in- 
cludes a beautiful Hawaiian 
Guitar, all the necessary 
picks and steel bar and 52 
complete lessons and pieces 
of music. 
An ideal Christmas Gift. 


Send Coupon NOW 
Get Full Particulars FREE 


An International Radio 
Achievement 


(Continued from page 357) 


First Hawaiian Conservatory of Music, Inc. 
233 Broadway NEW YORK 


I am interested in the HAWAIIAN GUITAR. Please 
send complete information, special price offer, etc., etc. 


NAME .ccccccccccccccccccccccscoccceccccccse 
ADDRESS ....... 
TOWN 
STATE . 


Cree ee eeeeseeseeeseeeeseeees 


CHSC HEHEHE EHH EH SHSH ESE EEE EEE EEE EEES 


speeheeesncdei eee RN. 
Please write name and ‘address Cleariy. 


MEMORIZE 


CONTINENTAL CODE 
[ALMOSTZINSTANTLY 


Save the many weary weeks now spent pounding 
the Code into your head with telegraph x 
Memorize Code before using key and subsequent 
progress will be rapid. Get Wise. Ask for free 
copy ‘“‘What They Say About It.’”’ Many report 
having memorized entire Code in ONE HOUR 
and you can do the same. Avoid the labyrinth of 
the Code in its ABC sequence. Our Short Cut 
Method is the straight path to quick success. 


Complete Chart and full 
FIFTY CENTS 


C. K. DODGE 


instructions 


Box 200 Mamaroneck, N. Y. 
The little matter of 10 cts. will brine you 
the Pathfinder eight weeks on trial. The 
Pathfinder is an illustrated weekly, pub- 
— at the Nation’s center, for all the 

a Dime and tells the truth; w in its 28th 
year. — paper fills “the bill with- 
out emptying the 
Will bring purse; it costs 
but $1 a year. If 
you want to keep 
G posted on what is 
going , i in - ae 
world, at the 
From the least expense of 
& gy time or money, this is your means. 
If you want a paper in your home 
dl Ions which is sincere, reliable, entertain- 
ing, wholesome, the Pathfinder is 
yours. If you would appreciate a pa- 
per which puts everything —, 
ap a strongly, briefly—here it is. Send 
16c to show that you might like such 
aper, — i = send the Pathfinder on 
a “eight weeks 10c does not repay us, 
we are ™, ‘n new friends. Address: 


Nation; an independent home paper 
that prints all the oo of the world 


Washington has become 
the World’s Capital and 
reading the Pathfinder is 
like sitting in the inner 
council with those who 
mold the world’s destiny. 


glad to 
THE PATHFINDER. 494 Langdon Sta.. Washington, D.C. 


EARN*MORE-MONEY 


Learn mas pate — Writing- Auto Painting 


Cha an 
go Paik Lay 


You can be quickly cured, if you 


STAMMER 


— 10 cents coin or ae for70- panko onStam. 
” It tells howK 
= — 7 20 years. 


Benjamin N. Bogue, 964 Bogue Bidg., Indianapolls 


ANNOUNCEMENT 


The LIBERTY RADIO SUPPLY CO. have 
opened a salesroom at 6802 Aberdeen St., 
Chicago, Ill., and are carrying a full line of 
High Grade Radio Apparatus and Supplies. 
Open Mon., Wed. and Fri. Eve. 7 till 10. 
Sun. 9.30 to 12.30 A.M. 


mum angle to which the boat may be 
rocked before it ships water. This is the 
voltage at which the surrounding air 
breaks down under the electrostatic pres- 
sure. In electrical units the displacement 
in the ether is expresst in ampere meters. 
This is really a measure of volume as is 
apparent from the consideration that the 
amperes charging current at the limiting 
voltage is proportional to the two hori- 
zontal dimensions. The third dimensio 
or the height appears directly in the prod- 
uct and is expressed in meters. 

The height of the antenna is the most 
expensive of the three dimensions by which 
we may create electric displacement in the 
ether. The tendency in stations designed 
for greatest economy is therefore towards 
structures of moderate height and great 
length, whereas, the tendency in the past, 
when dynamic efficiency was the principal 
consideration, was towards towers of great 
height. The unit of performance on the 
old basis was kilowatts consumed by the 
antenna. The unit on the new basis is 
ether displacement. This modern measure 
of antenna radiating capacity is the num- 
ber of ampere meters of ether displace- 
ment that can be produced at the voltage 
which is limited by the breakdown of the 
air. 

CENTRAL STATION ANTENNAE SYSTEM 

The antennae of the stations of New 
3runswick and Marion which are now used 
in transatlantic service are each one mile 
long. In the new radio central station 
which is being built by the Radio Corpora- 
tion on Long Island there will be ten or 
twelve antennae, each a mile and a quarter 
long. This station is intended to com- 
municate efficiently with all parts of the 
world. When very long distances are to 
be spanned correspondingly long waves 
will be used. For efficient transmission of 
these long powerful waves an antenna will 
be needed that makes contact with a large 
volume of ether. This will be accom- 
plisht by combining several of these an- 
tennae into one unit. At other times the 
same antennae will be used for the simul- 
taneous transmission of several messages 
over shorter distances. 

The shifting of radiation power which 
has been referred to is made possible by 
the use of the multiple tuned antenna which 
has been described in a previous paper 
before the Institute of Radio Engineers. 
The New Brunswick and Marion antennae 
are now tuned so that each acts as six 
single antennae operating in multiple. The 
combining of several units in multiple is 
only a further extension of the same prin- 
ciple. 

When two such antennae groups are con- 
nected in multiple the loss resistance is 
reduced to one-half. Hence the efficiency 
of the antenna is increased so that a given 
power produces more radiation. Still more 
important is, however, the fact that more 
power may be utilized at this increased effi- 
ciency and so the net result is that the 
amplitude of the radiated wave is doubled, 
which means that four times as much en- 
ergy is radiated. 

The economical factors that point to the 
radio central station as the practical solu- 
tion of the problem’of long distance com- 
munication are practically the same as 
those that created the central electric pow- 
er station. Broadly speaking, thev pro- 
vide for the utilization of the plant invest- 
ment and operating force to the utmost 
by shifting the equipment from one service 


(Continued on page 386) 
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TUBERCULOSIS 


HEALTHY NEW YEAR 


CHRISTMAS 
SEALS 


1920 


SR ADIO 


APPARATUS 


< is 


and SUPPLIES 
ROSE RADIO SUPPLY 


604 Gravier St., New Orleans, La. 
Send 10c for Latest Catalog 


SIXES & SEVENS 


Save time and freight by getting your ap- 
paratus from us. We carry full AMRAD 
and RADISCO stocks. Order from thei 


catalogs. Also. DeFOREST, RESCO, 
MURDOCK, THORADSON and others. 

IEE ABNlher Wes ss occ ss 5500s 055% $7.00 
Ber Metector THDES. ...00<5000000%500 6.00 
BUPGREG) “TCARGIGTINETS <a c.c00.00600 000% 7.50 
SIE EONS oo ck aw aise Sakae Faeec eu criee 1.00 
SERGE MEDIATES. Wo5is 3 50 s/s's os we esis ws .89 
Se one noo ere 1.50 
OO ....40.00 
OB Wt TS BEBUGOTIES nk asics cee entaesen 5.00 


NORTHWEST RADIO’SERVICE CO. 
609 Fourth Ave., Seattle, Wash. 


and Binary Slide 
instantly add, subtract, 


decimals 
y Gives 
power 


ever invented, 
stood. Diameter 4”. 

Price with 16-page Instruction Book, $1.50. 
ette carrying case 50c extra. Catalog free. 
Your money back if 
you are not satisfied. 


The Midget “ FIVE-IN-ONE” Slide Rule 
is a combination Mannheim, Log- 
Log, Add and Subtract, Polyphase 
Rule. It will 
multiply 
and divide any combination in- 
volving whole numbers, fractions, 
and mixed numbers. 
every possible root and 
of every quantity. The 
graduations are printed on metal 
coated with white celluloid and 
are grease and waterproof. Whil 


it is the most versatile calculator 
its operation is simple and easily under- 


Leather- 
Gilson Slide Rule Co., Niles, Mich. 


We announce the new 
famous Red Head _ Ra 
“pegs Op improved, 3200 


model of the 
dit 


New 1920 RED HEAD mor 


ARLINGTON TESTED’ CRY: STALS 


For over five years the accept- 
ed standard for crystal detect- . 
rs, Galena or Silicon. individ, 9 
cally tested and packe in 
tin containers, postpaid, 35c 


“We. are distributors for oe A) 
Amrad arid allstanelsrd ines 

THE SaEWORAN-ST ERI co. 
Cleveland, O- 
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Paragon R. 


. TEN 


Amplifying 
Short Wave 


Receiver 


Licensed Under Armstrong and Marconi Patents 


You'll Hear Stations You Never Heard Before 


A Word About Our 
Mail Order Department 


For out-of-town Amateurs, we maintain the same 
standard of personal service in our Mail Order De- 
partment. Your order will be accurately filled and 
shipped within forty-eight hours. Twenty-five cents 
brings our 112 page catalog. We list a few different 
instruments below, see other current radio publica- 
tions for a more complete listing. 


DETECTORS (Crystal) 
No. RPDB Grebe Single, less crystal...........++. $2.75 


No. D-101 De Forest, Wt. crystal........sseseeeees 2.80 
No. AMCO Detector, less crystal.........seeeeeeeees 1.75 
Tested Gelena Crystal .........ccccsscccescece -50 
OSCILLATION TRANSFORMERS 
No. TXL-100-A Internation ............cccccccecee 18,50 
BS IIE ioc cio es s.0/6.0.0 4:0'916 9140197005 4 avsiciwereees 16.00 
INO) MOD) MME OOIR, 66 ..o.0.sc. oc 5sivscieecieicecsiciedsdiviccescs 5.50 


DUO LATERAL COILS 


NO. UB 96 ccesceses $0.90 MO, TS: BOO coc csincae 1.80 
Fs Te 2B sen scuiss 1.00 Gs ee OO wc cee 2.00 
We: Ti oe osc ssc’ 1.10 Dis, TI GD ocisscce cies 2.20 
TNO: TH FO) cece esis: 1,20 Die Ue ON oiiasic wae 2.50 
NO: TIS BOD iiss oe 20s 1.30 ING; TH TO occ sisis:o's0 2.70 
NO) We BO ses son 1.40 NO; We TOU ee os oicne 2.90 
INO, WE BOs eisiew ena 1.50 NO: US) TABU a sickcser 3.50 
IO;: OS Bb0ieccncs.% 1.60 Wo; US TS00...55 006 4.00 
ANTI-CAPACITY SWITCHES 
No. 1424-W Federal D.P.D.T. 12 Springs.......... 2.80 
No. 1426-W Federal D.P.S.T. 4 Springs.......... 2.55 
No. 1427-W Federal D.P.S.T. 4 Springs.......... 2.65 
BUZZERS 
RE I iwc vaG undo ukenensbeusewesebaceee as 2.25 
IE asco ccccrcce ste goog a desire ereaaza Gis cise o aiaielgl os 80 
ceri ciuctvebeue vaca und weeacncenks 2.50 
SOCKETS 7 
Pee Mer MINN: TRMREO! 6 isc Sia els dave ace ava vis iee-c leveleeans 1.75 
ER OM ee ee er ee rere 1.00 
Ry Ue NED ERUN. s aeseee eres tidiw are ond wclelsinemee's 1,25 
oe reer rr er ree rr 1.50 


Our word of honor to you is 
our guarantee. Let us prove it. 


—with this New Paragon 


— Paragon R.A. Ten Covers Amateur, com- 

mercial, and Navy wave-lengths. Advanced 
engineering design, combined with superior insula- 
tion and accurate controls, enables you to hear the weak 


station plainly and with proper selectivity, that one station 
only! 


Here are a few outstanding features: 


Wave length 160 to 1000 meters. 
Amplification 100 times. 


No dead end losses whatever, 
Vernier attachments on all controls. 


"THE original R. A. 6 was the acknowledged superior of 

any other set on the market. This New triumph of 
Adams Morgan Co. is as far ahead the R. A. 6 as that was 
ahead of all others. 


All amplification is obtained without change of spark tone. 
Objectionable effect of change of note is entirely eliminated. 
Coupling has scale of 180. 


The Cabinet is of quartered oak; overall size 2054” x 8” x 
772". Fitted with genuine Bakelite panel, knobs and dials. 
White filled engravings. Truly an instrument to be proud of. 


Every Set sealed and guaranteed for two years. 


PRICE, EIGHTY -FIVE DOLLARS. 


Send for Special Bulletin on the Paragon R.A. Ten 
Interesting and complete. Drop card today. 


CONTINENTAL RADIO AND ELECTRIC CORP. 


J. DI BLASI, Secretary 
DEPT. C. 3 


Sole Distributors of the Paragon RA-Ten 
6 WARREN STREET 


J. STANTLEY, Treasurer 
NEW YORK 
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RADIO Al 


Distributors of Reliab 
Schools, 


Colleges 


4 «OCU ) 
ye a i All Over 
W@% XMAS TO .™@& 


Zz ALL! 


DE FOREST (Duo Lateral Coils) Cont. 


“Tas ca6 0” 


The Sign of Service! 
Why Not Let Us Prove It! 


CRYSTAL DETECTORS 


AMPLIFIERS 
Bie, TORE GarebD CRD GOOD. a occ coc cccccsczacesceve $25.00 DTI Gucsicunenseeeubas cde skesscoxanaabaakwenncks Gao PE Sr a a en DEER ARS 2,80 
x No. RORG Grebe Det. and one step............0+- 47.00 DME. <i6cc inde saudeenheeepeek skeen saadeseecesacns 245 ~ a ee EES, NIRS en en ead op ane 
No. RORK Grebe two step...........ceee- eoccceccse 55.00 RI ee es oe ae eee e vee 260 No. Y-675 Clapp- asthe eee ee 
No. RORD Grebe Det. and two step..........-....006 75.00 Die. <<oc Gee ceekeehksanbkse see aee eee be eee aN ea ek 2.75 No. RPDB Grebe (Dust- proof) .. 
<° F. D. PITTS CO., BOSTON, MASS. DE Kchiscasweeudeabeeéesuddssen6s S000 kaneaeus ee 3.05 No. P-1 Paragon (A dandy)...........- ; 
le, DL- 750 SOPH Here ee eee ewer eeesens Sersereeeeses 3.30 F. D. PITTS COo., BOSTON, MASS. 
INTERNATIONAL AMPLIFIERS 0g eS 8.55 
. No. RTA-100A Det. and one step...........- OEE, (UT ais rirnncelaeetnss thamaacteamsentsgen cesses 4.10 GRID LEAKS 
No. Re OD GR vsnscesesensnsnsneseonsnan 26.00 F. D. PITTS CO., BOSTON. MASS 
No. Saf eae emmy —. cebkesbers Pama eausoaes* 42.50 aaa re aad : No. MW-1 Marconi 1, 2, 3 or 5 sa ng a “4 
° Note.—These amplifiers are splen ues. No. C-2 lsea Variable to 5 megohms, values 
W F. D. PITTS CO., BOSTON, MASS. DE FOREST COIL MOUNTINGS No. 6-22 Chelsea eae Ys a8 any circuit oscillate 3.00 
No. LC-100 with gears unmounted........ oseeveweegees00 . D. PITTS CO., BOSTON, MASS. 
Se AMPLIFYING TRANSFORMERS No. 14-101 with gears on wooden DASE... ++ e0es0es aa.09 
y y, 2 .$7.00 No. = w ee ae 50) 
py - ne 2 _— es hy 74 No. ULC-200 single coil mounting.................. 2.00 LOOSE COUPLERS 
= No. A-2 Acme unmounted ............. 4.50 — ULG©-300 double coil mounting.................. 4.80 No. A-l Ammold 8500 metern....... ware 
No. 166A General Radio mounted..............ssee0. 1.00 Bf eee Lame coll menniing................... 5.60 No, ¥-673 Clapp Eastham 3000 meters............++ 14.00 
No. 166A General Radio semi-mounted............... 5.25 No. ULC-100 Same as LC-100 but on panel......... 10.75 No. 344 Murdock 1500 meters...........cccsceeesee* 9.00 
No. 166A General Radio unmounted ........... eS F. D. PITTS CO., BOSTON, MASS. No. RKAB Grebe Variometer-coupler, 1000 sree, 
Ww Te ee rT er rere 7.50 i MER, aca cacxe ns bnaeavSeuecansouneuens " 25,00 
Zh F. D. PITTS CO., BOSTON, MASS. DE FOREST UNIT PANEL wane F. D. PITTS CO., BOSTON, MASS. 
No. US-100 Pri. Cond. switch......... 2.50 
q AUDION CONTROL PANELS No US-200 Anti cap. switch..................... 4 40 
No. RORA Grebe, in cabinet..........ccseeseeeeeees $12.50 No. U-200 “A” Bat. switch and Tel. Jack......... 5 METERS (Weston Model — 
No. RORH Grebe. with tick. connections............ 17.00 ee ay 300 ‘‘A’’ Bat. switch and Tel. = Binding © Model 301 0-3 amperes flush ........csccceseeesess $ 
* No. ZRD Clapp-Eastham (New type).............+- SED: AD cckcscchasowersuchsue ess cose ses Seacanb Se raws 2.20 Model 301 0-5 amperes flush Seaae arcane 
Ne. W-k Acme (Utes mplel)...2..cecveseccevccesses 10.00 No.l UD- 100 ” Crystal aa Sie sbbvnawen wee Model 301 0-50 Volts flush.............+. eae 
No. P-500 de Forest a ultra-audion type with No. UR-100 Audion tube receptacle...........e.see0+ 2.95 Model 301 0-100 Milli-amperes flush.........+-++ 
- 45 V. “‘B’’ batte 27.09 No. US-400 Three point switch.......... . 2.25 Model 301 0-300 Milli-amperes flush.........-e+e0+ 
WV F. D. PITTS CO., BOSTON, MASS.” No. UF-200 | Filament rheostat........ 8.85 Model 301 0-500 Milli-amperes flush... ...0+.e+e00+s 
oO. = -0005 Mf. Var. Condenser.............. 7.75 ode. illi-amperes flush....... 
“ “B” BATTERIES No. U-100 .0005 Mf. Var. Condenser and variable F. D. PITTS CO., BOSTON, MASS.” 
No. No. 7623 Standard 22.5 V., small............... $1.50 Mg Fs Niger age na egg oo eee 8.50 
ee, TERS Glemeee SEG V., MD. ccccccccccccccces 2.65 t CNSET...+ee0 . . 
No. 7650 Standard 22.5 V.. variable.............00. 3.50 F. D. PITTS CO., BOSTON, MASS. ; METERS (Hot Wire) 
W Me. 766 oematy A eae 3.50 DE FOREST UNIT PANEL VERNIER ms = a. ae —_ St = eeseecceee 
No. 763 Eiverready 22.5 V., small..........c0-ccsees 2.25 0 NO, 1a Gen, AadiO HUSN U-d AMDP...-.+--++ 
be No. 703 E y i , J No. 127 Gen, Radio flush 0-10 Amp......... 
st 2 a ne wom Oe SF 28, SY... 2 CONDENSERS No. 127 Gen. Radio flush 0-5 Amp....... ti 
STORAGE BATTERIES No. UCV-1500 .0015 Mf. without vernier............. $14.90 No. 128 Roller-Smith flush 0-2.5 Amp.........+++:- 
: No. BX-3 Harvard 6-volt, 40 Amp.-Hrs....... owsonSl¥.08 - ir. se ng B-.. a. Fae tare By 20.10 No. gr gad Smith with shunt to read oo to _ 
No. BX-5 Harvard 6-volt, 60 Amp.-Hrs.........00.- 21.95 . out vernier............. : BUDE ie 'sius hsv 0'si6is.t'6 ¢ is 0/0 sie . 
ay No. BX-7 Harvard 6-volt, yA pool HIS. onccacvceccs 2008 No. UCV-1003 ~~ A; WORMED) WONEMEOD nan wins 0.00 0 00 18.60 F. D. PITTS CO., BOSTON, MASS.” 
bY F. D. PITTS CO., BOSTON, MASS F. D. PITTS CO., BOSTON, MASS. 
e 
ce bi BUZZERS CONDENSERS (Variable Air) OMNIGRAPHS an 
No. 178 General Radio, Puretone................... $2.00 No. 366 Murdock .001 Mf. solid case $ 4.75 No. 2 Omnigraph 15 dial machine....... geese seeeuse 90.0" 
D No. 77 Mesco, High frequency...........sssseeeeese [- 2. oe oe een a ee Eee eo 4.25 No. 2-A Omnigraph 5 dial machine..........-+++++* 0.20 
* No. 168 Century, high frequency....... eccecccccecce 250 No. 367 Murdock .001 Transparent case............. 4.75 Extra dials, @Aach.........sccseerssersesssssere® .2 
4 No. ¥-144 Clapp-Bastham, — high-tone.-.. 0-2 -++.++. _ 2 oe eee ee ee eee eH F. D. PITTS CO., BOSTON, MASS. 
: F. D. PITTS CO., BOSTON, MASS. No. 368 Int. Murdock .0005 Mf..........ccsscecc.s 3.25 
‘0. |e. SE ee 2 RS 
2, DE FOREST (D Let 1 Coil ) No. Y-800 Clapp-Eastham Bal. type .0006 = 7.50 REGENERATIVE RECEIVE 
“3 uo Latera ous No. Y-800-A Clapp-Eastham Bal. type .001 Mf.. 9.50 No. CR-1 Grebe, 170-600 meters, eens * " 
e DL- 25 LSpUPSE MCSD SS nSRESD bb SEES COE SEOA NHS SS abee eee $1.65 No. Y-800B Clepp-Eastham Bal. type .0015 Mf.. 11.50 contained. RON RES ns as gate win'eie's . $90. + 
eos DEEMED: | ahuStuGhese bund keds hcaucs sibs wabwassb enubene 1.70 No. 1 Chelsea .0012 mounted.........ccccccccsesces 5.00 No. CR-2 Grebe 170-600 meters.........cecccee sree 51. vd 
4 DL- 50 Masvireshstek vonnbbnKseasceensasneawbteckebe 1.75 No. 2 Chelsea .0006 mounted...... Sebeweseabu eae eee 4.50 No. CR-3 Grebe ‘‘Relay Special’’ 170- “600 meters... 65. 
a DECLINED: dsleviestcbecksweboeeeseebcackaskvasndey ete 1.85 No. 3 Chelsea .0012 unmounted................--:: 4.50 No. CR-3A Grebe 170-375 meters, the latest Grebe 50 
om SEED” 555505554 re pibhuhbeSesebe boca keaesanieaeesse 1.95 No. 4 Chelsea .0006 ae” eee ceceereccessesoees 4.00 short wave receiver .........sssssssseeeceeres woe 45.5 
EOD, BOC r cn onto ws ee neks(eckseeseeseeen secon ehee 2.10 NO, F'=2 COMBCHICUE SOPL BEE se 5 cis nin wisi sins 0:0:0.000 0 < 5.00 No. CR-4 Grebe 170-600 meters with seeets condenser 0 
TD ASSL enh cg bhi ee dSGbSssb ace nehekiokeekube 2.20 * D. PITTS co. BOSTON, MASS. POP ONE MUNUI Ssccxaccsacaewes sone sesacowemenees 65. 
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Service reaches all over the world! Why not let it rea 
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PPARATUS 


ble Radio Apparatus to a 
; and Experimenters Vv anil. 
_ the World! : RADIO Re 


| M% XMAS TO 
“REMEMBER” ; ALL: % 


Vv 
VAAN AAA AAG 
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We carry an immense stock. 


Let us fill your Xmas orders! 


REGENERATIVE RECEIVERS Cont. INSULATORS TRANSFORMERS (Acme new type) 
.$2.80 No. CR-6 Grebe 170-600 meters, detector and two Blectrose Ball type .........--.se ee ee eee e eer ee econ $0.40 Remns 250; Watt: MOONE occ. vc vsiccccscccscecs Soe $16.00 
**9'00 step amplifier self contained. A complete set. Electrose 4” strain type..........eeeeccceccsccccees 0.50 ACGME 250 WA, GUMOUNTER 2... occ ccccccccicccacecice 13.00 
5.00 Ideal for Wireless phone reception. A masterpiece. 200.00 BD FE MEE TDi occ e cvs cccccvisccssscceces 1.00 Acme 500 Watt, mounted .......... 22.00 
"* 975 No, bg! Grebe 500-20000 meters, ‘‘Long wave spe- Electrose 16” strain a se AAD TES ealR ee Haas 1,50 Acme 500 Watt, unmounted NITE GIG AES 18.00 
4 L75 ” A complete set. Ideal for long waves. WGCHROUE, SE SUPA EG onc oie sin sisis.tcise cos cwnesceeee 3.00 Acme 1000 Watt, mounted wa 33.00 
, me ay Oba eet tet epee tees 210.00 F. D. PITTS CO., BOSTON, MASS. Acme 1000 Watt, unmounted |.)..............+++-. 28.00 
rebe set for Xmas n ft. S 
oD. PITTS CO., BOSTON, — e gi GROUND EQUIPMENT F. D. PITTS CO., BOSTON, MASS. 
No. G-1 100 Amp. 600 V. Lightning switch, regu- 
$1.25 RHEOSTATS TARO TIPE. 5 .5.0605000< 0 Js teeseccsssseescrceccccse $4.50 TRANSFORMERS (For CW work) 
599 No 214 Gen, Radio Back mtg No. G-2 No. 4 Ground wire per foot............... 0.10 Acme 200 Watt, mounted ........c.cceeeceeceecceees $20.00 
S 309 No F-2 Paragon Back mtg...... No. G-3 Porcelain cleats with screw complete for , ACO 200) WA, UNMOUMED ooo ccicccscicccwsccsncee 16.00 
' No, B-1 Remler Back mtg. es _ Bround wire, each ....--++.sseseeees sees eeeeers CE BE OF TI, Bac csciccescsccasevcesesasscee 15.00 
No. F-200 De Forest Procelai INO; GA Groin CLMONDS icc: sissieseci dene scceccunne 0.25 Acme 50 Watt, unmounted ..........c...00.se.eee ee 12.00 
F. D. PITTS CO., BOSTON, MASS. F. D. PITTS G0., BOSTON, MASS. F. D. PITTS CO., BOSTON, MASS. 
TELEP CONDENSERS Trans. (Dubilier) 
2200 HONES Type No. Watts. Volts. Cap. Price. JACKS 
14.00 NO;Ge MUUTOCKS, 2000) OHMS. <..0:00%5000 0100050500900 $4.50 D-100 250 10000 .007 $19.00 No. 1423-W Federal 2. circuii fn 
* “9.99 No. 55 Murdocks 3000 ohms ..........ccccucceceuees 5.50 D-101 500 14000 007 mee «6S fae gee aan ee seeeeecees $1.0 
: Brandes “‘Superior’’ 2000 ohms.............0c0csees 7.00  D-102 1000 21000 :007 Ge it. ine Saee Ge ae 
* 95.9) Brandes “‘Trans-atlantic’’ 2800 ohms............ wee. 12,00 D-103 1000 25000 .007 50.00 Nov WH-l Westerns Elee O° clunuit 
Brandes ‘Navy Type” 3200 ohms............000e005 14.00 F, D. PITTS CO., BOSTON, MASS. No. W-2 Western Elec. pom 
Baldwins Type C, Navy Standard................... 16.50 “eg gg 
Baldwins Type E. Super-sensitive................-.0 20.00 LINE PROTECTORS ¥. D. PESTS CO., BOSTON, MARS. 
Century 2200 ohms Govt. standard.................- 12.50 No. AM-888 Dubilier Up to 1 KW.........ccscece. $4 00 
9.50 Century 3200 ohms Govt. standard................... 14.09 No. 453 Murdock Rod and fuse type............... 7.50 PLUGS 
ao Brown 4000 ohms Imported, super-sensitive, double No. 452 Murdock Rod, fuse and condenser type.... 9.00 No. 1428-W Federal Brass 
. 850 WEEE donc cosas ei cau ana ee ae ae Saaomates 4 20.00 F. D. PITTS CO., BOSTON, MASS. No. 1428-W federal silver pblated eee SP) ys hae 2.50 
: io F. D. PITTS CO., BOSTON, MASS. KEYS No. WE-1 Western Elec. Drei canteenes ; ae 
4 VACUUM TUBES Wh I ining a i c8 LA eas yas sign nace $0.70 FD. PITTS CO., BOSTON, MASS 
350 No. M-l Electron Relay .....:......sceecececcceeeees $6.00 No. 7943 Beeko, Practice type ......-se esses eeee 1.50 DIALS 
No, M-2 Moorhead Amplifier ............sc2s.ss00 RT le I nm Rael 8°. AOR — «* i 
No. M-3 Moorhead extra hard, Trans............... 750 No. 7939 Standard, Up to 1 ye Ree aid co ace aida’ 4. No. ee GN OME ook cng dnnedocaatcaeooene $3.00 
Cis Minn ..................... 6 00 No. Y-643 yn I: Be Ss sic cencasee ns 7.50 ee ee I as cc ckinsceseecccceecseec< 2.75 
F. D. PITTS CO BOSTON. MASS. PITTS CO., BOSTON, MASS. ING, ents CRI A ONG iein oo occ ccc vcccceuccovsvens 2.50 
- D. PITTS CO., BOSTON, MASS. SPARKGAPS (PI ) No. PDD Grebe 3” 0-50 2 25 
; 10.00 ain © BAR MIIDUO DO UI tt tte eee te tee eee eee ao 
oe ‘ oa AC UUM TUBE SOCKETS ites i 6 ses vin vince’ $0.90 oh Se ae ee 
. 10,00 ; NO DO Worest .....ccccccccrccscceccscsesores $1.59 No, 7750 Beeko, adjustable type .........-+eeeee- 1.40 
10.00 ag MIU ERIIRNOATOMIL, ears cite cise sac 34 Kate wie pecwccions 1.50 No. 7751 Mascot, Large points.............sceeeees 3.00 VARIOMETERS 
. 7.00 a ~_— gas rnecenaseess Saielonidscietecies veh 6 Le No. Y-656 Clapp se 4 EW. Serre 4.50 a ll Peg Beg ce a see ceececceses " . 
EM, BR ences ccvccsevesesececccseeoes 75 Tyr’ app astham wi Cee 5 
1:15 NOOO) Anvertad t900.....osccciesesioniecerccesesccce 2.75 No 448 Murdock 4000 BPM. 0. cc csccccsscceccoees $18.50 No. ZRV-B Clapp Eastham vario-coupler....... coccee 7.50 
F. D. PITTS €O., BOSTON, MASS. No. 124 Klitzen (Latest type)........seceeeseeerees 26.00 No. ZRV- ° oe WITS G0. HOMTON acai" 1.30 
Benwood (Noiseless) ........+e+.. Rohe erectdaneaemeta 30.00 D. ‘f : 
WAVEMETERS Benwood rotors, 8, ” or 14 pt. tates a: Gaia Sta; or crac: ocatace eebues 8.00 
S, i ” perenne seme rer 10.50 BOOKS 
$28.00 No. Z-7042 Clapp Eastham 3000 Meters ........... 27.50 Thordarson rotors —...--......... setts eee eeeeeees 6.00 practical Wireless. By Bucher............sseeeeeees $2.25 
90,0 No. 174 Gen. Radio with hot wire galvanometer, Murdock rotors, 3/16 or 4” shafts.........s.eceeee. 3.00 Experimenter’s Manual. By Buche' 2.25 
0.20 RP ED tea ee sae pee eames se 68.00 F. D. PITTS CO., BOSTON, MASS. Vacuum Tubes. By Bucher........... > oles 
F. D. PITTS CO., BOSTON, MASS. QUENCH GAPS How to Pass U. s. _bxams. By Bucher...... navigate cee ta 
dt MUO i laiarc sicieitsisioeidac/cisieiios nseerathasl 41.50 ow to Conduct Radio Club. By Bucher......- vee 0.75 
Se Pat eeaQMNTENNA WIRE eee Serer 82 Pracases Wireless ations. By aichers 00000002 BB 
. strand No, 22 — copper per foot... .$0.01%4 Amrad 3 RRR REN RRR E ap 16.00 Radio Telephony. By Goldsmith................+.-- 2.56 
0 0 No F-2 Fe 7 Ba gg TR ae * Poy F, D. PITTS CO., BOSTON, MASS. oa joan — Ee mega Rake aeinsasssseeess 1.75 
ower’ h a os. Bronze 00’ 2 = em. ‘ ireless. 3 
/. oe ‘ 500 ft. or over per — seiaeeas 0.02 TRANSFORMERS (Oscillation) Part pe teehee tne riers Sera aratarsleaenee 6 1.75 
. 65. No. F-3 7 strand No. 18 Phos. Bronze per foot poe Se OSS ee ee errr rere $5.00 UM Mic acdaadoencdnwecns Evineessrceest raat 1.75 
8 45.50 No F eee a ea ee 0.03% Me ee I oon oo caeic ais's asas cals ciel calswiasines 12.00 WE ae cea cacolscandeseneatavccteaddeds 3.25 
+ 49.9) No, F-4 Hard- yy copper No. 14 "(80 ft. to the Woo: THEKTGOA Tentermathomal ..n< nc cccccccvccsccseccs 16.50 Robinson’s Manual ‘of WEHGINS Ths ccccccccccscccces 2.50 
T 65.00 POUND, OR TD, in 06 sik ysis dssi0.06 14-9 050 0:4.0101008 0.70 No. Z-652 Clapp Eastham 1 KW. size...........+.. 20.00 Consolidated Call-book (new edition when issued).. 1.50 
» Oo. F. D. PITTS CO., BOSTON, MASS. F. D. PITTS CO., BOSTON, MASS. F. D. PITTS CO., BOSTON, MASS. 


yostage prepaid or express prepaid. We want your business ! “Pittsco” 
reach youP If you want it for Xmas let “Pittsco” fill your orders. 
Send ten cents in stamps for it. 


rs CO., Inc. BOSTON, MASS., U.S.A. 
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NOSTAT 


*‘Conquerer of Static’”’ 


CUTTING THE COST OF RADIO 


NOSTAT ACOUSTIC TUNING CHAMBERS 


Identical in material, workmanship and design to our famous model 
4, but without, telephone, binaurals or base. Ready for use with 
your own receivers and the price—lower than that for which you 


‘could make them. 
$10.95 


The one piece of 

Radio equipment 

you can not afford to 
be without. 


For working through 
(QRN) or (QRM) 


NOSTAT COMPANY 
118 St. James Place 
Brooklyn, N. Y 


For sale by 


FACTORY GUARANTEED 
ALL SIZES 
PROMPT DELIVERY 


Polyphase Motors Direct Current Motors. Single Phase Motors 
coal ee Ae TRE Wikkarpg ed OR. mies a 
with base and pulley 1, ne Washing $ 50 14 Ol $28. 50 
% %H.P. - $46.50 /4 Machine Meter - P2O* Vy te W110. $28. 50 
_ Gnarging Generators 1/4 Base $28.50 /4™ 
Suitable for all lighting. Battery J PLP. - $66.50 4 ix 0 1/ 9 tas i. . i $46. 50 


——" Vanur - - $585 
8v.10amp. .- $19.50 Pas a ro - - - $82.50 if Bare $54.50 
15 v., 10 amp. cae 3 i. P. $98.50 , - $124 50 1 “iio. $74.50 
40 v,6 amp... - e oy mea 
1100,2%4umn $31.50 |r SIE 505 on ap. . $142.50 adhe $146.50 
110 v,5amp.-- $52.50 whi $7650 5 ue. - - $218-50 5 Hi hn $188.50 


40 v, 12amp. -- $52.50 WRITE FOR CATALOG. BARGAINS IN MOTORS AND GENERATORS 
110 v, 9 amp. $67.50 

40 v, 25 amp. -- $67.50 

110v,18amp. $116.50 

40v.,50amp. $1 16.50 ——— — 

110v,26amp. $156.50 SHIPPING TERMS: 259%, deposit required on all orders. Balance C. 0. D. by 


110v,S0amp. $238.50 EANUTATURS DS 


Cohen: 2216.50 CHAS. H. JOHNSTON, Box1G , West End, Pittsburgh, Pa. 


STUDY WIRELESS or 
LEARN TELEGRAPHY 


| 8 See St. STUDENTS 
BOSTON ! ANY TIME 


Results and Positions Guaranteed 


Best equipped Radio School in New England. There has 
been a Telegraph School at 18 Boylston St. for over 18 years- 


Send for free literature. 


MASSACHUSETTS RADIO AND TELEGRAPH SCHOOL 
R. E. Trop Tel.Beach 7168 G. R. Entwistle 
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to another and combining it to meet vari- 
ous demands. 

New York is a natural communication 
center and the service must extend to Eu- 
rope, South America and westward. An- 
other radio central station at Hawaii is 
being equipped to serve as a relay for all 
points on the other side of the Pacific 
Ocean. 

POSSIBILITIES OF TRANSATLANTIC RADIO- 
PHONY 


While it is winter on the northern hemi- 
sphere, the radiating power to Europe can 
be much reduced but this is the season 
when the South American traffic requires 
a maximum radiation because of summer 
conditions then existing on the southern 
hemisphere. The New York radio station 
can then divert some of its radiating power 
from the European to the South American 
circuits. There will also be daily fluctua- 
tions in traffic load which will occur at 
different hours due to the difference in 
geographic longitude. Thus the peak load 
of European traffic will occur at different 
times than the South American and West- 
ern traffic. The central station equipment 
= be utilized so as to take advantage of 
this. 

The realization of trans-Atlantic radio 
telephone for commercial purposes is an- 
other object of the Radio Central installa- 
tion. Trans-Atlantic telephony will, no 
doubt, be a luxury for some time to come. 
The radiation intensity needed for tele- 
phony is much greater than for telegraphy, 
and a plant designed purely for telephony 
might prove prohibitively expensive. How- 
ever, the flexibility of the radio central 
where any number of antennae can be com- 
bined when desired to produce a more effi- 
cient radiation will make an extra power- 
ful transmitter available when needed, 
while the plant may be used in a more 
economical way at other times for teleg- 
raphy. 


The Audion—Its Action 
and Some Applications 


(Continued from page 359) 


rent, telegraphic communication by con- 
duction or leakage currents should be 
possible, using the audion as detector 
and amplifier. I venture to prophesy 
that within a few years the tall towers and 
the atmospheric disturbances which have for 
two decades been esteemed necessary evils in 
transoceanic wireless signalling, will be re- 
garded with those sentiments which we now 
bestow upon the coherer and the spark. 

But more than this. Signalling by conduc- 
tion currents of relatively low frequency 
will soon be practiced thru the earth as weli 
as water; and we will find the antenne of 
the future thrust upside down, as into aban- 
doned oil-well borings, and making contact 
with deep semi-conducting strata, at points 
separated by a few miles; the two inverted 
antenne of such a transmitter connected by 
an overhead power transmission line con- 
taining the alternating current generator 
and signalling device; and a similar ar- 
rangement for receiving. 

Then our wireless messages will go thru 
the earth’s crust, or possibly by a more di- 
rect path, and not around the earth’s sur- 
face, to be tangled up as at present with a 
bewildering snarl of static ravellings. The 
audion amplifier stands ready to lead us 
back to the simpler methods of Morse and 
Lindsay, meritorious methods long ago 
abandoned because of the lack of an electric 
ear of indefinitely great sensitiveness. 


(Continued on page 388) 


Radio News for December, 1920 387 


LY 
] 


MMUUY YY LLY JL 


a, Jkt ice c.g 
ch 15 L 


yy / 


The Demand 
for Good Wireless Operators 
Far Exceeds the Supply 


The New York Wireless Institute will make you an operator—AT HOME—in your spare time—quickly, easily 
and thoroughly. No previous training or experience required. Our Home Study Course has been prepared by 
Mr. L. R. Krumm, formerly Chief Radio Inspector, Bureau of Navigation, N. Y. He resigned last August 
to accept a position of still greater responsibility with one of the largest Commercial Radio Corporations in 
the United States. Radio experts able to impart their practical and technical knowledge to YOU in an easy 


to understand way will direct your entire Course. 


The graded lessons mailed you will prove so fascinating 


that you will be eager for the next one. The instruments furnished free will make it as easy to learn the 
Code as it was-to learn to talk. All you will have to do is to listen. 


Big Salaries 


Wireless operators receive excellent salaries ranging from $125 
to $200 a month and it is only a stepping stone to better positions. 
There is practically no limit to your earning power. Men who 
but_yesterday were Wireless Operators are now holding positions 
as Radio Engineers, Radio Inspectors, Radio Salesmen at salaries 
up to $5000 a year. 


This wonderful Set for learning the Code furnished free with our Course. 


Travel the World Over 


A Wireless Operator can visit all parts of the world and receive 
fine pay and maintenance at the same time. Do you prefer a 
steady position without travel? There are many opportunities at 
the numerous land stations or with the Commercial Wireless or 
with the Steamship Companies. 


FREE Instruments 


and 


Text Books 


We furnish free to all students, 
during the Course, the wonderful re- 
ceiving and sending set exactly as 
shown in the illustration. This 
set is not loaned, but given to 
all students completing the 
Course. One cell of dry battery 
all that is required. No ad- 
ditional wiring, aerials, etc., 
needed. 


The Transmitter shown is the celebrated Omnigraph used by several Departments of the U. S. Government and by the leading Universities, 


Colleges, Technical and Telegraph Schools throughout the U. S. and 


Canada. Start the Omnigraph, place the phone to your ear and this 


remarkable invention will send you Wireless Messages, the same as though you were receiving them through the air, from a Wireless 
Station hundreds of miles away. When you apply for your license, the U. S. Government will test you with the Omnigraph—the same 
model Omnigraph as we furnish to our students. Ask any U. S. Radio Inspector to verify this. 


Wireless Telephony Course 


We have incorporated in our Institute an up-to-date and complete 
Course in Wireless Telephony, written by our Chief Instructor, 
Mr. L. R. Krumm. This Course is also furnished free. 


FREE Post-Graduate Course 


A one month’s Post-Graduate Course, if you so desire, at one of 
the largest Wireless Schools in New York City. New York—the 
Wonder City—the largest port in the World and the Headquarters 
of every leading Wireless and Steamship Company. 


The Department of Commerce of the U. S. Government 


recognizing the value of the instruction furnished by us, allows all of our graduates a five-point credit in their examination for first-grade 


license. 


THE U. S. SHIPPING BOARD will also testify as to the value of this instruction. 


America’s Fastest Growing Wireless Institute 


There Must Be a Good Reason. 
There Is— 


The Best Course in Theory available. 
The Best Instruments obtainable. 
The Best Text Books and Diagrams on 
the market. 
Easy Payments 


a 
A small payment down will enroll you. We will make the pay- 
ments so easy that anyone ambitious to enter the fastest grow- 
ing profession—Wireless—may do so. 


Send for FREE Booklet 


Without obligating you in any way, send for our booklet “How 
to Become an Expert Wireless Operator’’—it is free. Mail the 
coupon below, or postal or letter—but do it today. 


NEW YORK WIRELESS INSTITUTE, 
Dept. 7, 258 Broadway New York City 


oO mm ence nace ae met pet pe pet pened rend eet een comes ene Se —— 


ey a ey Sey ee 


New York Wireless Institute 
Dept. 7, 258 Broadway, N. Y. City. 
Send me, free of charge, your booklet ‘“‘“How to Become an Expert 


Wireless Operator,” containing full particulars of your Course, in- 
cluding your Free Instrument offer. 
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The future of radio signalling at sea lies 
with the telephone rather than the telegraph. 
The simplicity, the reliability with which the 
medium of an undampt wave-carrier, ideally 
suited for voice transmission, can now be 
had will rapidly limit the crudity and labo- 
riousness of the Morse code signalling be- 
tween ships. Yet today scarcely the dawn 
of this new epoch has been seen. Vessel 
‘owners are today almost as skeptical regard- 
ing the practicability and utility of the ra- 
diophone as we pioneers found them toward 
the wireless telegraph sixteen years ago! 

In the future during fogs at sea a short- 
wave radio telephone will be used to prevent 
collisions, distances being determined (as 
well as direction) by conversation, whis- 
tled signal or bell and a calibrated stop- 
watch. This service will be quite independ- 
ent of the long-range wireless signalling. 
The new radio has also a wide field of use- 
fulness in telephoning between islands, 
thousands of which will never be linked by 
cable. Other useful fields await in sparsely 
peopled countries, between mines, oil wells, 
forest patrols, from express trains, etc. The 
future of aviation will be found linked with 
_ = radio telephone, or a score of different pur- 

] |= . meio j poses. Telephony by audion transmitter, re- 

: Seg ceiver, and amplifier not only carries the 

/ complexes of human speech without distor- 

From A Il Over the World tion, but delivers them where human speech 
e itself is impossible otherwise—amid the 

deafening motor and propeller noises of the 
airplane, from one to five miles above the 


E eecamese poo. ced 
“a v/ 
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Seen syssbr. (2. See = 


It is extremely gratifying to us to note that our mail order service has 
brought the patronage of radio men from every part of the globe. 


earth. 
China, Ecuador, Costa Rica, New Zealand, Checko-Slovakia, Little imagination is required to depict 
Peru, Argentina, Spain, Santo Domingo, Netherlands, etc. new developments in radio telephone com- 
Their patronage in itself, is significant of our SERVICE. For customers re- ee ae ee — 
siding in far-away countries have no time for replacements or readjustments, Gat tan speak instead of read. 


aor do they appreciate the necessity of being obliged to wait for their orders. 
So far-as possible, every article ordered by mail is shipped the same day the 


order is received. Comparison of Modu- 


We will appreciate the opportunity of extending this service to YOU. 


Ten cents will bring “Bulletin 14” sie as soi on our mailing list, and pave the way lation Methods in 
gg is Radio Telephony 
ATLANTIC RADIO CO. (Continued from page 362) 


INCORPORATED 

MAIN OFFICE: BRANCH: 

882BROAD ST., 15 TEMPLE ST. 
BOSTON, 9, MASS. PORTLAND, ME. 

le 
a ~ 
“SHRAMCO} 1 & 
—a Rerifver 


fig A 


99 This Shows How the Oscillograph Vibrator Was 
Coupled to the Set During the Tests. 


tion may sometimes be improved by throt- 
tling down the input from the master oscil- 


- T: a ° ¢ le- . . 
A: 6-ohm Nickel-Chromium Resistance e lator so that the operation is held more 


ment mounted on electrical asbestos makes nearly within the straight portion of the 
the ideal combination in a filament rheostat. characteristic curve of the amplifier. We 
Arranged for panel mounting by use of should be interested to know whether or 
locknut. All metal parts brass. No sol- not this procedure is beneficial. As ex- 
dered connections. Spring Phosphor Bronze tremes, the two cases to be considered are: 
blade. Even regulation and smooth opera- (a) Strong Ampresst oscillation over 
tion. Complete with knob and pointer as re ——: 
' hown. Base 3” dia. Overall height 2%”. y ‘eaker impresst oscillation over 
“Licensed Under Marsh Patent a Ste : ight f 
2 ” Shipping weight 1 lb. Will control 3 tubes. straight part of curve only. 
No, 811859. ppmeg ° _ tg ogg age in the two cases are 
shown in Fig. 13a and 13b. 
Cat. No. 99—“SHRAMCO REO’”’—6 ohms - $2.00 each (Continued on page 390) 
. 7 CORRECTION NOTICE 
Special Resistance made to order Through a typographical error in the No- 
; vember issue of Rapio News, the adver- 
Send 5c in stamps for our catalog J. tisement of the Atlantic Radio Supplies 


Companv of Newark, New Jersey, and the 
Pacific Radio Supplies Company of San 


SHOTTON RADIO MFG. COMPANY ]) sicchscy Gabernis., “stnbutors for 


wrong price for the A-P VT Amplifier- 
P. O. Box No. 3 SCRANTON, PA. Oscillator. The price was shown pg $690 


whereas it should have been $7.00. 
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-and here itis! 


Licensed for use only ia ; ; 
rage og —— You have hoped for it. You have looked for it. You have 
Tel. & Tel. Co. asked for it. And here it is—a transmitting tube for telephone 

Nn and telegraph C-W transmission, built right up to British and to 
French Government specifications. Capacity about 12.5 watts, 
and any number may be used in parallel—four, make telephone 
conversation possible over 25 miles, telegraph signals over 


50 miles. 


The plate of this transmitting tube By connecting the grid and plate 
is nickel, aspecialmolybdenumgrid together, the tube may be used as 
is provided and the high vacuum rectifier for obtaining from an 
permits operation on plate poten- alternating current supply the 
tials of five hundred volts without high plate potential necessary for 
breakdown. the generator tube. 


Adopted by the De Forest Radio Tel. & Tel. Co. as the standard transmitting 
tube in all De Forest sets of less than 14 k.w. capacity. Licensed under the 
De Forest Audion and Fleming patents. Other patents applied for and pending. 


J i Atlantic Radio Supplies Co. Pacific Radio Supplies Co. 


Equipped with the SHAW 8 Kirk Place, Newark, N. J. 638 Mission St., San Francisco, Cal. 
standard four-prong 


base. PRICE $7.50. 
Order from your dealer. Distributors for Moorhead Laboratories, Inc., Manufacturers of 


The A-P Transmitting Tube 


A Loose Coupler that WORKS 
For a Price at Which Everyone WONDERS 


This instrument compares favorably with the high priced receiving trans- 
formers and has been built right all the way through. Not a cheap mail- 
order creation such as put out by some houses, but a loose-coupler that is 
guaranteed to work or money refunded. 


Both primary and secondary are wound on non-shrinkable forms with the 
LC-100—Loose Coupler, $9.90 best quality silk-covered pure copper wire. Interior so wired as to make short 
circuits impossible. The primary is encased in a hard wood cabinet and the 
base is also of hardwood—choice of mahogany, stained oak, or green finish. 


A FEW MORE BARGAINS All metal parts are heavily silver nickcled. 

No. 12 pure copper aerial wire,, : ; ; 
per 100 feet ...............05. .80 The loose-coupler tunes up to 2,500 meters in connection with the average 
Shipping weight 2 lbs. per 100 ft. nates ve iia clk sean: Sean ij 

Carbon grain transmitter......... 1.00 SMa! ANG 18 Cape or very 100Se-couphing. 

Skindervicken transmitter button. 1.06 2 Aes : 

Audltron adapter ..c.ssccseces. 1.75 No. LC-100 Loose Coupler—shipping weight 8 lbs. 

2 We SERGI: MOV sii. s.<.5:00 scene 4.00 


UARIGUIRONI GION ois-0.cien.e's6.0\4s.0' 010 000 6.00 9 00 
Shippi ight f al a 
‘- oe weign on any o above s add postage 


Send 15c fcr our big illustrated catalogue showing scores of other bargains in radio apparatus. This amount may be 
deducted from your first order of $1.50 or over. High printing costs make free distribution impossible. 


ELECTRICAL SPECIALTY COMPANY 


Dept. R, 48-50 So. Front St., Columbus, Ohio. Dept. R, 20 N. 9th St., Philadelphia, Pa. 
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The modulation envelope curve of case 
(a) contains a fundamental frequency term 
corresponding to the original modulating 
frequency plus harmonic multiples of this 
frequency and also an invariable or steady 
component which is the average value 
about which all the alternating components 
vary. This average value can be drawn, 
as in the figure, by making areas above 
and below it equal. 

The same statements apply to the non- 
distorted modulation of case (b) except 
that in this case the wave form contains 
only the original modulating frequency and 
no harmonics. 

In both cases, according to the theory 
already presented, the effect in the distant 
detector depends on the product of the 
average value A just mentioned and the 
amplitude of the fundamental frequency 
term of the modulation envelope curve; 
i.e, on AB. We have, therefore, to cal- 
culate this product for the two cases pre- 
sented. 

Tn case (a) the equation of the envelope 
curve may be written in a Fourier’s series 
i—Aa+Ba Sin pt+Ca cos 2 pt+Da Sin 3 pt 

Ue GHEE WEP acces cvxnaaenes (7) 
where the subscript (a) indicates that the 
coefficients refer to case (a). 

In case (b) the equation is 

f= Ab S- Bb Sin wt! «46.5... (8) 

We are interested in the relative values 
of the products AbBb and AaBa, in the 
two cases under different conditions, Evalu- 
ating the coefficients of the Fourier’s series 
in the usual wav we get 


“Are You Working Distance ?”’ 
Get a Benwood Disc and Knock ’Em Dead 
The Merit of This Disc Has Proven Itself 


i 
cet 


Made in styles shown with 4, 8, 10, and 14 sparking points. Drilled 
to fit any size motor shait. Outside diameter, 6 in.; width, 34 in. 
Points taper to % in. Extremely accurate to the hundredth part of 
an inch. Hundreds new in use’ Line up with the distance gang. 
Order yours today—Immediate shipment. 
Specify size of motor shaft when ordering. 

Price Prepaid ......... $8.00 


BENWOOD stationery electrodes consisting of wide copper elec- 
trodes and highly polished knob in conjunction with above disc 
gives a clear beautiful note. 


“Try Our 
Service”’ 


Price Prepaid .....«... $2.00 per set 
THE BENWOOD Co., INC. 


Cor. 13th and Olive Sts., St. Louis, Mo. 


Like It’’ 


“You Will 


WHY THE Q.R.M.? 


Use UNDAMPED WAVE transmission. Now made possible by the 
‘MIDGET” motor generator unit, designed for that VACUUM TUBE of, yours 


A ‘*Midget’’ Motor Generator Unit 


installed on your radiophone ELIMINATES cumbersome transformers and _ rectifiers. 
No induction hum. CONSTANT VOLTAGE. Efficient operation. Self regulating. No 
starting device or field rheostat necessary. MOUNTED ANY PLACE, back of panel. 
in cabinet, under tablee AMPLY SUPPLIES THREE VACUUM TUBES. 
MOTOR—Universal wound. Operates satisfactorily on A.C. or D.C.—110 or 220 volts 
GENERATOR—Shunt wound, 15 watts capacity at 275 volts D.C. 
DIMENSIONS—3%4%” x 4” x 11%”. Net weight 9% Ibs. 
Both machines mounted on common cast iron base, coupled together by means of flexible 
insulating coupling, allowing quiet operation and perfect alignment. 

F. O. B. CHICAGO, ILL. $42.35 

Can be shipped via Parcel Post 
Our “HYLO” Motor Generator unit, supplying both FILAMENT CURRENT and 
PLATE CURRENT, thus eliminating the possibility of a DEAD STORAGE BATTERY 


at a critical moment made in capacities up to 100 watts at 500 volts. 
The “STANDARD” Motor Generator unit made in capacities of 50, 100 and 175 watts 


RAY-DI-CO. 


2653-A N. Clark St., (Not Inc.) Chicago, III. 


M 
Aa =} ans cos 9,-|-(™—2 6,) Sin aot (9) 


QT 


M ( T 
Ba=— ° +-—-+Y Sin a} Ck), 
w 2 
The significance of M and 0, are shown in 
the Figure 13a, as is also Ba. As will be 
seen 9 indicates the point in the cycle 
where the flat portion of the characteristic 
curve is reached. 
In Fig. 13b the maximum or peak am- 
plitude (Ab+Bb) is obviously equal to 
N Aa Sink esee ea (11) 


The two products which we have to 
compare -are therefore seen to be 


x 


ivim { 
AaBas—\2r—2 cos 9,+(7—26,) Sin 4) f 


2m 
i 
f. +—-+ 4 Sin 2 at atenee es eee (12) 
17 
and 
M? 
AbBb = — (1 + Sin 4)*....(13) 


The values of these two products are 
plotted for different values of 9, on Fig. 
14 where it is seen that the former is 
larger than the latter for all values of 4, 
except 9; = 90°, where the two become 
equal. This result is what might have 
been expected. Stated non-mathematically, 
it means that reducing the radio frequency 
amplitude impressed on the amplifier so 
as to keep the operation on the straight 
portion of the characteristic, while obvi- 
ouslv improving the quality of the modula- 
tion, reduces the net modulated antenna 
energy. This reduction is greater the 
smaller the value of 9%, that is the greater 
the portion of the cycle which embraces 
the horizontal flat part of the curve, and 
is nil when the peak of the cycle just 
reaches the flat part of the curve (8,=90°). 
The ratio of the effectiveness in the two 


AbBb 


AaBa 
and is seen to be never worse than 73%. 
(Continued on page 392) 


cases is shown on Fig. 14; it is 
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RADIO TELEMEGAFONE 


A Sound Amplifier of Unique Electrical Design 


WHEN USED WITH A SUITABLE AMPLIFIER THE VOL- 
UME OF SIGNAL SOUND IS ENORMOUS. TOO GREAT 
TO BE ADEQUATELY MEASURED OR ESTIMATED. 


MAGNAVOX Telemegafones are NOT made by attaching a horn 
to a radio telephone receiver, and must not be confused with other 


so-called “loud-speakers.” 


Connect “A A” to 
your Amplifier and 
“B B” to a 6 Volt 
Battery. 


IT’S ALL IN THE MAGNAVOX 
ELECTRO-DYNAMIC PRINCIPLE 
—PROTECTED BY BASIC PA- 
TENTS. 


Write for Bulletin No. 21020A 


The Magnavox Company 


Oakland, California 


Your Duo-Lateral Wound Coils wy) 
Are Ready A 


“ SERVIMUS” 
JUST a word of explanation: Our first advertise- THAT was up till a short while ago. Now we have 
ment caused such an upheaval in radio circles that succeeded in doubling our productive capacity, and 
we were swamped with inquiries. Indeed, one large Duo-Lateral Coils are available to everyone in the 
manufacturer of radio apparatus immediately placed radio field. We can make prompt shipments from 
his contract with us, taking over our entire output. stock. Your DUO-LATERAL COILS are ready to 
As a result, we were obliged to turn down orders. to be shipped the moment your order is received 


REMEMBER: DUO-LATERAL COILS are recog- 


nized for: 


Lower natural period. 
Lower high-frequency resistance. 
Very low distributed capacity. 
Lower direct current resistance. 
Higher self-inductance. 
Mechanically stronger. 
Bulletin P-IR, containing valuable engineering data, constants and prices of numerous sizes of Duo-Lateral 
Coils, covering practically every wave-length used, is yours for the asking. 


TO DEALERS: OUR DISCOUNTS ARE GENEROUS 


PACENT ELECTRIC COMPANY, Inc. 


We now represent the WIRELESS IMPROVEMENT CO. excusively 
Representing: A. H. Grebe & Co., Dubilier Condenser Co., Electrical Products Mfg. Co., Richter-Schottler 
Co., H. W. Sullivan of London, Rawson Elec. Inst. Co., and others. 


150 NASSAU STREET Telephone Beekman 5810 NEW YORK CITY 


PAPE DH 


CHELSEA 
VariableCondensers 


(Die-Cast Type) 


-No. 1.—.0011 m.f, mounted.. $5.00 
| No. 2.—.0006 m.f. mounted.. $4.50 
No. 3.—.0011 m.f. unmounted $4.50 
No. 4.—.0006 m.f. unmounted $4.00 


Top, bottom and knob are 
genuine bakelite, shaft of 
steel running in bronze bear- 
ings, adjustable tension on 
movable plates, large scale 
reading in hundredths, high 
capacity, amply separated and accurately spaced plates. 

Unmounted types will fit any panel and are equipped with 
counterweight. 


VARIABLE GRID LEAK 


Permits the selection of the proper leak 
resistance regardless of the type or tube, or 
its use as detector, amplifier or oscillator. 
Ten steps give a range from ¥% to 5 meg- 
ohms. Genuine bakelite base and knob. 

All our apparatus embodies the highest 
degree of mechanical construction, electri- 
cal efficiency, and good appearance. 
Immediate Delivery—Bulletin sent upon 


Condenser No. 3 


Peeee®? 


‘ VARIABLE GRIO ws 


PRICE $3.00 


request. 


Purchase Chelsea Apparatus from 


your dealer 
15 FIFTH STREET 


CHELSEA RADIO CO. CHELSEA, MASS. 


Manufacturers of Radio Apparatus and Moulders of Bakelite 


TUNING TRANSFORMERS. 


Immediate deliveries while they last. 


PRICE 
and 


QUALITY 


All metal work brass. 
Green silk windings. 


Manufacturer’s Prices 


Direct from Manufacturer to you. You save 30 to 40% paid dealers, 
Both instruments mahogany finish. 
Range 140 to 3500 meters Base 18 inches ABSOLUTELY GUARANTEED. 


‘as 


Secondaries, divided into 12 parts. 


Primary Dead 

end switch. 

18 single taps, 16 

spaced taps made 

for most sensitive 

adjustment pos- 
_ sible. 

Panel heavy hard 

rubber 9/32”. 

All metal work 

nickel plated. 

Green silk 

winding. 

These transformers are the equivalent or superior to any 

similar instruments on he market. Money back after 3 days if not satisfied as represented. 


G. M. PROUDFOOT, 361 East Ohio St., Chicago, III. 
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In Fig. 15 is shown this worst condition. 
The smooth undistorted curve produced 
by reduction of the impressed voltage is 
73% as effective as the flat-topped one. 

The ratio curve of Fig. 14 gives an in- 
dication of the permissable overrunning 
on to the flat part of the curve. If a total 
of 60° is cut off from the peak of the wave 
the loss in signal strength at the receiver 
occasioned by reducing the amplifier input 
voltage so as to give undistorted modula- 
tion would only be 9%, hardly noticeable, 
and probably advantageous because of the 
absence of distortion. 

Referring to Fig. 13 or Fig. 15, it will 
be understood that the radio frequency 
oscillations are cut off equally (usually) 
at top and bottom giving distortion. These 
distorted (flattened) radio oscillations con- 
tain components at the fundamental radio 
frequency and harmonic multiples of this 
frequency. The antenna, being tuned, re- 
sponds only to the fundamental constitu- 
ent, and the amplitude of this depends upon 
how much of the cycle is cut off at top 
and bottom. Obviously the amplitude of 
the envelope curve over the fundamental 
radio frequency will exceed that shown 
in Fig, 13a or Fig. 15a. Fig. 15c shows 
one nf the radio frequency cycles with time 
axis expanded. Cut-off occurs at angle 4. 
If there were no inflection in the charac- 
teristic curve this radio oscillation would 
reach the value Q corresponding to grid 
voltage Eq. Owing to the saturation, how- 
ever, it can only reach the value T. The 
amplitude of the constituent of fundamen- 
tal pent is given by 


= — fe Sin’ 6d6 + 


0 Sin 6, Sin 9d@ + 


6, 
fo Sin? 040 \ Peas (14) 
1 0 


1 


e I I 
=—— ,. ——- 0, + — Sin 2, § ... (85) 
ar Sin @, 2 
< 
Q 


Oscillogram Obtained When Grid Modulation is 
Used in a Radiophone. 


Equation (16) shows how the amplitude 
of the fundamental radio frequency con- 
stituent of plate current, which is the fre- 
quency selected by the antenna, varies with 
different values of Q. Q is obviously di- 
rectly proportional to the amplitude of im- 
pressed grid voltage. As the grid voltage 
increases from zero, the value of S is 
equal to Q, and increases therefore in di- 
rect proportion. This holds from Q = 0 
to Q = T. Beyond the point where Q = T 
the variation of S with Q is given by (16). 
If this latter variation differs from that for 
the region Q = o to Q = T there will be 
distortion. On Fig. 16 is plotted the rela- 
tion between the fundamental radio con- 
stituent and Q. It is seen that as soon 
as the oscillation exceeds the saturation. 
value T, distortion takes place. The fun- 
damental of the radio oscillation continues 
to increase slightly however as the im- 
pressed grid voltage (or Q) increases, ap- 
proaching a value 27% greater than. the 
saturation value T, as Q increases indefi- 
nitelv. For the case shown in Fig. 15a 
(Q = 2T) which is about the limit in 
practical cases, the peak amplitude of the 
envelope curve for the fundamental radio 
frequency constituent should be increased 
above that shown in Fig. 15a by 22%, giv- 
ing the envelope curve of Fig. 17. 


Radio News for December, 1920 


393 


For Perfect 


are famous. 


covered with woven Khaki. 


“‘Superior’’—2,000 Oms, 


indicating cord. Price $8.00. 


Give yourself a Christmas present. 


have now. 


We were not satisfied when we accomplished the mechanical per- 
fection of our receivers to such a high degree for we realized, and 
every professional knows, that lightness and comfort are almost as 
necessary as the perfectly matched tone for which Brandes Receivers 


We have now equipped our receivers with an 


band made to fit any size head and instantaneously adjustable. 
Check nuts hold the adjustment. 
able and lighter in weight. 
strongly 


The new head band is more dur- 
It is made of Galvanized Piano Wire, 
There 


weight 14 oz., 
complete with head band and polarity 


Order any pair of our re- 
ceivers, try them for 10 days in comparison with the phones you 
If they aren’t better receivers for clearness, sensitiveness, 


Signals and Solid Comfort 


Wear Brandes Matched Tone Receivers 


which come in contact with the wearer’s head, and the head band 
cannot catch the hair even when adjustments are made on the head. 
Other metal parts are nickel plated brass, making the head band 
absolutely rust proof. Our new head band is the strongest and 
lightest of its kind on the market. 

Our receivers are now equipped with new style conducting cords 
which indicate the polarity of the receivers. This eliminates any 
danger of demagnetizing the receivers when used in connection with 
Vacuum Vaive Detectors. 


improved head 


are no metal parts 


‘‘Navy Type’’—3,200 Ohms, weight 9 oz., 
complete with head band and polarity 
indicating cord. Price $14.00. 


weight 11 
with head band and 
polarity indicating cord. Price $12.00. 


‘‘Transatlantic’’—2,800 Ohms, 
0z., complete 


distance and comfort than what you are using, return them to us, 
and back comes your money immediately and without question, 
Send 5c for Cataiogue 


C. BRANDES, Inc., Room 823, 32 Union Square, New York City 
WIRELESS RECEIVER SPECIALISTS 


“4 7 


CATALOG NO.14. 


ees 


{ 
| 


< The Wiliam B. Duck Co. 


—~ 


| _. ANYTHING |< 
\ a FA. | ELECTRICAL) 


eee . ) 
LAL SV 
i Wea \ , ; ot / 
—<-We Sell’ only Goods of Recognized Qualily 
and Merit and at Prices that/ 
<7-..will Save You Money as 


/ 


“TOLEDO, OHIO, U. S. A. 


COPYRIGHT 1916 BY THE WM.8. DUCK CO. 


eR ad HAY ‘ } 
{ \. /f ae \ Tee 
t ' Wl fy pees af 


TREMENDOUS CHRISTMAS STOCKS— 

ITH a business of unprecedented volume ever 
W since the close of the war. With nothing 

short of miserable service from our Many 

sources of supply, and many other unusual 
conditions to contend with, we found it impossible, 
up to a comparatively short time ago, to give the 
service on orders for which we always enjoyed such 
a high reputation, and which was our pride. We 
deliberately curtailed our advertising, because we 
could not get catalogs printed fast enough and be- 
eause we did not want a volume of business we 
could not expeditiously handle. We are now able 
to guarantee the wonderful service that. our thousands 
of patrons received for many years before the com- 
mencement of the war. 


THE WILLIAM B. DUCK 


“The Greatest Radio Catalog in the World—’’The Universal Verdict of Tens of Thousands of Radio Amateurs 


DUCK’S No. 14 Big 200 Page Wireless Catalog 


Announcing Permanent Reductions on 3 of our most popular Radio Instruments 


The demand last month for our Navy Type, Arlington, and No. 7721 Receiving Transformers 
at the greatly reduced-prices convinced us that with large quantity production, because of the 
» exceedingly attractive prices on these instruments, we can continue to maintain these low prices. 
We therefore announce the following permanent reductions on these instruments. 

Model 5BB Navy Type Receiving Transformer, Former Price $27.50. New Price $21.95 
No. 1091 Improved Type Arlington Receiving Transformer, Regular Price $15.00. New Price $11.95 
No. 7721 Receiving Transformer, Regular Price $9.00. New Price $7.50 


Send your order immediately for your choice of these popular instrunients. 


Improved Arlington Receiving Transformer, Regular Price $15.00 
New Price, Only $11.95 
The secondary on our new type Arlington is divided into 
three sections, with two dead end switches, 
eliminating dead end effect and harmonics and 
giving greater selectivity. The end support is 
similar to that on our Navy, permitting a looser 
coupling, The base and pri- 
mary end pieces have a spline 
to prevent warping or damage 
in transit. This feature 1s 


also on our Navy. It is a 
beautifully finished instru 
ment. 


Improved Type Sayville 
Rotary Gap 


latest and best features 
Construction 


Embodies the in Spark Gap 


Our New Type Sayville Rotary Gap is, we believe, far 
in advance of any rotary gap on the market within a range 
even of twice the price. It is the final development of 
many different types made in our experimental Radio Labo- 
ratory. It fulfills every requirement of the ideal rotary 
gap. It is neat and attractive in appearance; simple and 
durable in construction; possesses a wonderful motor; has 
a cast aluminum rotary wheel, beautifully polished; every 
part is in perfect alignment; there is no wobbling of the 
rotor; produces and maintains a clear and pure 500-cycle 
note; is instantaneous in action; permits of no dragging of 
the spark; has contacts of tempered flat copper of proper 
length and width, easily and quickly removable, and inex- 
pensively renewable; the stationary contacts are adjustable 


to any length.—$27 .50 ! 
COMPANY, 231-233 Superior Street, TOLEDO, OHIO. 
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If they don’t know what you 
want for Christmas, show them 
our Catalog and suggest a 


GIFT BOND 


Good for Cash Purchases 
at any time in our Big 


WIRELESS DEPT. 


| Young éMsCo 
| roc: 


_..P.BES PRES. 
ISLAND. ILL. | 


fe Henin 


Tell Them That You Want an 


ACME 


Detector and Amplifier 


for 


Christmas 


The ACME AMPLIFIER contains an ACME A-2 Ampli- 
fying Transformer, tube socket, filament rheostat, rheostat 
dial, finished oak box, engraved bakelite panel and nickel 
plated binding posts plainly marked. 


The ACME DETECTOR is the same size as the Ampli- 
fier and has a condenser and grid leak in place of the Acme 
Amplifying Transformer. 


Leading Dealers Have Stocked These‘Units 
for the Christmas Rush 


Small enough to go into a Christmas stocking 


ACME APPARATUS COMPANY, camvrides3o"'Nzes. 


Transformer and Radio Engineers and Manufacturers 


Ciub Gossip 


(Continued from page 373) 


tadio. Code practice is given on Monday, Thurs- 
day, and Wednesday noons, by the chief operator 
or his assistant, Justin Toles, 6CF. The Club is 
making plans for an excursion to the Moorhead 
Laboratories in the near future. All further 
doings of the Club will be made known thru these 
columns. Russell E, Calhoun, 2436 Dwight Way, 
Berkeley, Calif. 


SOUTH JERSEY RADIO ASSOCIATION 

The South Jersey Radio Association is at last 
on its pre-war footing. 

At our last meeting on October 14th, we had 
fifty enthusiasts present. Great spirit was shown. 
We had a mighty interesting talk by Mr. Mexlin, 
38GW, on a simple radio tlephone that really works 
and does not cost much to construct. 

The Association, in order to advertise itself 
more, furnisht Collingswood, N. J. with the elec- 
tion returns. We have installed a two-step ampli- 
fier. Our operators received the returns which 
were flasht from the station to a large screen in 
the street by projection apparatus. It was a 
great stunt. The people appreciated it and no 
longer make a fuss when we blow the lights now 
and then. Four years ago we pulled the same 
trick and put it all over the telegraph. 

At the head of the technical committee we 
have Mr. J. Donald Haig, manager of the Inde- 
pendent Wireless Company. You can rest as- 
sured the staff is a good one. 

Collingswood, N. J. is our headquarters. Men 
from all parts of south Jersey flock there on the 
third Thursdays of the month. Why don’t you 
join the happy throng? We will make it worth 
your while. Write to Edward B. Patterson, 42 
W. Walnut Ave., Merchantville, N. J. 


HOOSIER RADIO LEAGUE 

The Hoosier Radio League was organized in 
Kokomo, Indiana on September 15, 1920. The 
purpose of the League, as stated in the constitu- 
tion, is ‘‘to study, obey and assist in enforcing the 
United States Government laws and regulations 
relative to amateur radio communication, and to 
furnish an eaSy means of exchanging ideas con- 
cerning radio among amateurs.” The League is 
planning to purchase a radiophone transmitter 
which will be used to give public concerts an 
entertainments, 

As the name implies, membership is open to 
anyone in Indiana who is interested in radio, and 
is not restricted to local amateurs. 

At the first meeting the following officers were 
elected: Kenneth Schneiderman, (9RL) president; 
George Machin, (9EF) vice-president; Ervin Mid- 
dleton, treasurer; Walter Lanterman, secretary; 
and Ralph Schwartz, corresponding secretary. 

Examinations will be given and members will 
be classed according to their ability to answer the 
questions. The questions will follow the general 
outline of the Government examinations, so as to 
aid members who desire to do so in passing ex- 


{| Want to Know 


(Continued from page 379) 


AMATEUR ANTENNA FOR 
SENDING 


(135) Paul Crouch, of Gresham, O., asks: 

Q. 1. Will you please publish in your 
I-Want-To-Know page the dimensions for - 
what would be an ideal amateur transmit- 
ting antenna? ie 

A. 1. A good amateur transmitting an- 
tenna may be planned as follows: Four 
phosphor bronze or aluminum wire No. 14, 
80 feet long, 40 feet high, with a lead-in of 
25 feet and an effective ground will make a 
good aerial. The wire should be fixt to 8 
foot spreaders at each end. 


“LITZ” OR LITZENDRAHT WIRE 
(136) Wilfred T. King, Memphis, Ten- 
nessee, asks the following: 
(Continued on page 306) 


Radio News for December, 1920 395 


| STAGE AMPLIFIER 
TYPE ZRA 


Radion Receiving Trans- 
former 


Tube Control Panel 

One Stage Amplifier Panel 18.00 

Two Stage Amplifier Panel 40.00 

Amplifying Transformer.. 6.50 

Amplifying Transformer 
without panel 

Rheostat only 


Our advertisements are not filled with superlatives but our products will be 
found fully equal to the best and are backed by a reputation of thirteen 
years of continuous manufacture. 

Complete Catalogs 6c Stamps 
Order from your dealer and remember it will pay you to insist on apparatus 
manufactured by 


CLAPP-EASTHAM COMPANY 


120 Main Street, Cambridge, Mass. 


Variometer complete with 


knob and dial 
Without knob or dial 
Variocouplers of same gen- 
eral construction 


A NEW RADIO PRODUCTION 
Turney Spider Web Inductance 


EMBODIED IN A SMALL UNIT 


This unit con. 
tains three Tur- 
ney Spider-web 
inductance coils 
Two movable 


A compact, efficient 
short wave coil set. 


| BETTER COILS 


REASON 


There is no 


STATEMENT 


magnetic lsak- 
age in coupling. 


and one station- 
ary. There are 


More fiat, the entire || “= binding 

inductance magnetic area || Posts permitting 

of the coil is most any type 

available. of circuit to be 

used. The doors 

The wire runs as shown in cut 

Less parallel for a are capable of 

distributed greater distance very fine adjust- 
: and crosses it- 

capacity self less fre- ment and stay 


Lower high prog ol Mays mf, it will re- 
or alr 
frequency core, high fre- spond to wave 
resistance quency _resist- lengths, 175 to Illustration shows front of cabinet removed 


such as you PRICE, $6.00 
have never had 
Occupies aa ee 
less space thin that three : 
of them occupy 
oo ne less than one- E e 
The winding quarter inch. ugene T. Turney Laboratories 
Coil Frame 


—_—<Gua ee <<< 


| 
| 
| 
| 


Note angle at crossing 


quently than 
any coil known. 


There being no 


ance is reduced 
to a minimum. 


where they are 
placed. With 
two condensers 
0005 and .001 


400 meters and 
give results 


Radio Hill, Holmes, New York 


; Patent Pending 
Dimensions, 4% x 5 x 134 
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+ Q. 1. What kind of wire is “Litz” wire 
HOOK ER TO YER BULB and where may I obtain it? : 
A. i. “Litz,” otherwise known as Litzen- 


draht wire, is a stranded wire composed of 


The Most Wonderful Tuner in the World for $10.00 | | 2, srcat number of fine insulated wires 


twisted together. 


° write to the Beldon Mfg. Co., 23d St. and 
Add Parcel Post—Coils only, yee Ne 6.00 West End Ave., Chicago, IIl., and to the 
Doubleday-Hill Electric Co., 715 12th St., 
About four months ago I purchased one of your mysterious 20,000 meter tuners. And today am copying Washington, D. C., who manufacture this 
POZ~—YN—NPM—MUU—LCM—IDO—OUI. Haven’t had much time to sit in but the best part to tell you type of wire 
about this black box is that all this foreign stuff comes in on a 35 ft. aerial 35 ft. high on one end and 20ft. yp -* . by 
on the other end. I’m always ready to recommend the black box instead of any other inductance made. Q.2 If I cannot obtain this, what may I 
(Signed) ERNEST F. SCHWACH, “ best substitute for it? : 
aaGT Pactaite ae... CAeeen, A. 2. If not obtainable, some ordinary 
KNOCKED DOWN AND ASSEMBLED CONDENSERS a a 
a disadvantage. The “Litz” wire has very 
Which kind do you want, Made for panel mounting er and send us his name if he cannot supply you. ttl Moh requ resist of 
a a cnuteiete with scale pointer and knob. Used Canadian amateurs buy from local dealers or write little hig = ency ‘ig ance, and 
all over the world now and still going strong. No us for nearest dealer. Formica tops and bases. course gives better resu ts in recelving Sys- 
C.0.D. orders, Add parcel post. Buy from your deal- Movable plates are screwed on and not clamped. tems where the received energy is always 
so small. 
bp bSO bs 6s.be base wo cw es I. ° ° . 
oe > we —— — sane ” 4 Q. 3. Are the coils marked inductive and 
2I plate KnNOCKe oo: ee i eee eee . regenerative in a short wave receiver moved 
Oe SI on voce Wdes crcuiowncnisceen 3.20 ae ee meter? 
late assembled . 2.95 neg ag thy 
Ir p epee 7 = A, 3 Yen, 4 ts eoteaty © lave 2 
21 plate assembled ............. Sse eeksceebeoee oo 9:25 e: tiable coupling between these two coils, 
Ve SS a re ee re 4.25 = and the primary. 
i 


Sold by your dealer or 


TRESCO—Davenport, lowa 


Be a sport and send 5c for our Catalog. Foreign orders solicited. Canadian Amateurs buy (137) Gordon A. Cooke, Providence, 
from Canadian Dealers. All products licensed under Armstrong Patents. <4, asks: ; 
Q. 1. Please give hook-up of radiophone 
using one Marconi vacuum tube. 


A. 1. You will find suitable hook-up and 
PARAGON 31.5 AUDIOTRON ADAPTOR — ishomailen on une ax ef We July, 1000, 


POST Consists of standard 4-prong base issue of Rapio News. 


with brass supporting connectors; . 
RHEOSTAT PAID _ permits mounting tube in vertical _Q. 2. Does the Government require the 
position so filament will not sag licensing of radio telephone stations and 


1 i ° 
Dor back of pend ce tin §=6and tone get radio telephone apparatus? In the case of 


ats 


LICENSE REQUIRED FOR RADIO- 
PHONE 


mounting, 2% in, dia, 6 $1.75 Postpaid 
ohms, 1% amps. Improved Standard VT Socket, $1 the latter, would I have to pass the code 
De Forest CV500A Variable = Electron Relay (improved), $6 test to obtain my license? 
pointer). A few 00 A-P Amplifier VP (GE 1444), $: A. 2. Yes, you must pass the code test 
ce Rae im ae 44 VOLT VARIABLE of 10 words per minute even if you do not 
Wire Ammeters (flush B BATTERY intend to send by means of the key. This 
EAE. $7.75 ote ell Kies is required by the government laws. 
PER Gili i Gee weaken ater ©. 3. What does the abbreviation C.W. 
AN ENNA W E Ic FOOT with sdjustable phosphor bronze stand for? 
T strands, No. 22 copper, tinned to prevent, corrosion. at saaaae ane ak A. 3. The letters C.W. mean continuous 
nelude Postage on S. De Jao unit weakens prematurely, it raves, i. e y 
Lightning Switch, 100 amp., 600 volt............ $4.00 can be removed and replaced, waves, i. ¢., undampt waves. 
Young & McCombs Rotary Gap................... 16.00 thereby not impairing the totgl siti an 
— yoy a Ye KW. N.P.......--. + : voltage—making this the best bat- 
esco Stan DUNE. cisccusaccanobehonbe 50 tery value on the market; fresh 
se ne eg ; $4 4.4V renewal units always in : NO AGE LIMIT FOR AMATEURS 
elsea Gri ea .00 stock. - 7 = . 
gy oe (138) Walter Stackler, Jamaica, N. Y., 
4 Ibs. postage wishes to know: 
HONEYCOMB COIL ADAPTORS QO. 1. Must a person be a certain age to 
obtain a Government amateur sending 
“BE $1.50 PER PAIR license, and if so what age? 
| Attach to binding posts of a Murdock Variable, Condenser oe . cin i Communication Laws 
—insert H- il—making a Tuning Unit. Two Units ot the Unite tates an ar- 
| make a Loose Couple, a third makes a Tickler Coil. One ticular f, do “sb — hs 
Gale @ Sat Gaas Gheeedee. icular age for the obtaining of an amateut 


license. A license will be issued to anyone 


RADIO EQUIPMENT CO. ,839 WASHINGTON ST. BOSTON, 11, MASS. who is qualified by examination. 


INSTALLING THE LIGHTNING 
SWITCH 


(139) L. S. Cole, Logan, Utah, asks: 


4 BY Q. 1. Should the aerial lead-i d the 
R Supersensitive ground tees i pene sat > - 


A. 1. The acrial lead-in only needs to be 
A aratu insulated when passing thru the wall and 
pp S down to the station. The ground wire may 


consist of a bare wire or copper strip. 


for every requirement. Let us design QO. 2. Should the lightning switch be 
and equip your Radio Laboratory. placed inside or outside the house? 
; A. 2. To make an effective protection 
WATCH this space next month for against lightning, the switch must be placed: 
details of our 6-volt 60 ampere storage outside the house with as short and effect- 
Battery and dealers who carry them. ive.a ground as may be possible. . 
; QO. 3. Please publish a buzzer transmit- 
Amateurs, Dealers, Radio Clubs, ting hook-up. ; 
Schools, the most advanced designs in A. 3. On page 31 of the July, ror9, issue 
d idiiin aden sig of Rapio Amateur News you will find a 
ee — ee ee suitable buzzer transmitting hook-up with 
Distributors for Grebe, De Forest, cluded in the Klaus line. necessary data for its construction. 
Moorhead, Amrad, Mufdock, Ainco, \ 
Acme, Radisco, Tresco, C-E, etc. Let Us Serve You 
MR. PHILIP J. MCMANUS 


KLAUS RADIO COo., EUREKA, a Let us have your proper address, Phil 


We wrote you recently and the letter came 
back. 
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The Babe Ruth of Radio 


You can knock home runs into the long distance field every night in the year with the dependable 


dl 


Type CR-3A 


Short-Wave Regenerative Receiver 
and 
Vacuum Tube Unit 


This little outfit is a wonder. Complete and up-to-the-minute in every detail, its wave-length range runs 
up to 350 meters. It is built in conformity with our usual superior standards to fulfill the need for a mode- 
rately-priced regenerative receiver. 

The CR- 3A includes a variable antenna circuit, continuously variable grid and plate circuits, a specially 
designed coupling circuit and a standard vacuum-tube mounting with a grid condenser and leakage ele- 
ment. All binding posts are conveniently located on the front of the panel. The price, $45.50, is w ithin the 
reach of all. 

Be sure to ask your dealer about the CR-3A. 


GREBE RADIO apparatus is licensed under the original Armstrong and Marconi patents. 


Central Radio Institute, Independence, Mo. Klaus Radio Company, Eureka, III. 

Continental Radio and Electric Corp., New York. Manhattan Electrical Supply Co., New York, Chicago, St. Louis. 
Detroit Electrical Co., Detroit, Mich. Leo. J. Meyberg Co., San Francisco, Cal. 
Doubleday-Hill Electric Co., Pittsburgh, Pa. Pacent Electric Co., Inc., New York City. 
Electrical Specialty Co., Columbus, Ohio. FEF. D. Pitts Co, Inc., Boston, Mass. 

Holt Electric Utilities Co., Jacksonville, Fla. Philadlephia School of Wireless Telegraphy, 
Hurlburt Still Electrical Co., Houston, Texas Western Radio Electric Co., Los Angeles, Cal. 


A. H. GREBE & CO., — 72 Van Wyck Blvd., Richmond Hill, N. Y. 


Philadelphia, Pa. 


= SSS We EA 
> SDE FO WARWAWH aA 
Christmas — 


Radio Amateur 


UT DeForest I-adio Apparatus 

on your Christmas list. Cet 
that new apparatus you need asa 
present. Here are three instru- 
ments of typical DeForest high 
quality which will make your 
station more modern and greatly 
increase its operating efficiency. 


Our Catalogue “D” illustrates 
and describes a lot more appara- 
tus you'll be glad to know about. 
Send 10 cents in stamps and get 
your copy now, in time to make 
your selection before Christmas. 


DE FOREST RADIO 


_—— 


or we 


SSS 


Type T-200 
Multi-Wave Tuner 


Type P-300 Combination 
Audion — UltrAudion and 
One-Step Amplifier 


Responds to any wave length; 
150 to 25,000 meters. Contains 


Type P-200 


Specially designed to fill a real 


Two-Step Amplifier 


The newest development in Am- 
plifier design, combining compact- 
ness and extreme efficiency in opera- 

tion. Amplifies the power about 16 


Panel quickly removable; 

Cabinet size 
Price (without 
battery) 


times. 
all parts acce sible. 
12% x 93% x 73 34. 

tubes but including “B” 


POINT. 0546 fcc x0 410 er0 wie ini $70.50 


TEL. & TEL. CO. 


Inventors and Manufacturers of 
High Grade Radio Apparatus 


1401 Sedgwick Ave., New York City 


LEE DE FOREST, Inc. 


Western Distributors 
451 Third St. San Francisco, Cal. 


SS Aiea 4K 


MUTA ELT 


triple adjustable coil mountings; 
Vernier primary and secondary 
tuning condensers; primary con- 
denser switch; all mounted on 
engraved Bakelite panel and in 
handsome cabinet, size 13 x 18 x 
1234. Price (without coils) $85.00 


Haan eS 


— 


need for an instrument of this 
kind in the average amateur 
station. When used in con- 


nection with the T-200 Tuner 
shown here, it completes a re- 
ceiver of unequaled efficiency. 
Cabinet size 12144 x 834 x 43%. 
Price (without tubes) . .$75.00 
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Re-Enameling Wire 


For Homes, Offices, Factories, Farms By Francis McCartin, Jr. 


The radio amateur who has constructed 

Complete Wall Set a Navy Type Loose Coupler, or a long 

loading coil will no doubt recall the trou- 

ble had in trying to properly insulate an 

Magneto Telephone enameled wire once the original covering 

has been removed. This was one of the 

Western Electric Type problems that confronted me when I made 

—— HIS is a complete commercial telephone sta- my coupler, and after using good energy 

eer: _tion. They were bought from telephone ex- in calling upon the saints to help make the 

changes who put in Central battery types. Slightly insulating tape stay, I ‘set out to find some- 

used but guaranteed to be in Ar working order. thing that would take it’s place, and at the 
The cabinet is of polished oak, piano finish, within same time do a better job. 


which is contained the powerful magneto, the 300 After many experiments with all kinds 
Ohm polarized ringer, an induction coil. The of adhesives I finally struck upon this idea: 
magneto is exceptionally efficient, being of the Why not try and re-enamel the wire? This 
two bar type with brass gear transmission. ‘The is what I did, and it can’t be beat. The 
extra sensitive microphone, mouthpiece and two following is the solution: 
gongs are mounted on the front of the cabinet, As each tap is taken from the coil, it 1 
2iving the entire instrument that desirable appear- soldered with a good quality of silver sol- 
ance of compactness and efficiency. Guaranteed to der, this is done, by making the required 
work over 20 miles. The telephone receiver is a number of turns on the cylinder scraping 
double poled one, and has a hard rubber case. the wire where the tap is to be made, then 
Seven binding posts are provided for connections. unwind two turns, fastening the remainder 
The instrument is one which we can offer with pride to our patrons at a of the wire to the tube with a thumb tack 
ridiculously low price. It is unobtainable anywhere else at less than $15.00 so as it will not unwind. If silver solder 
and is an instrument unequaled in value for the price we ask. Size over is used it is only necessary that the wire 
since anaes be clean, then dip the connection into the 
Long Distance Telephone Set—One neonates was 15 Ibs. ... .. $7.00 solder, and allow to cool. If lead is use! 
Two stations— Shipping weight, 25 lbs....... : oeew $13. 00 it is necessary that the connection be treat- 


ed with a saturated solution of muriatic 
acid, that is place a solution of muriatic 
The Electro Importing Company acid and zinc before the solder is applied 
Tf lead is used see that the connection is 
231 Fulton Street, New York properly cleaned of all the acid, then apply 
a good coat of enamel or varnish to a! 
bare spots on the wire. When this is done 
light your alcohol torch (if you have nonce 
U NI V E R SAL & O I L your druggist can supply you at a cost ot 
ons = 4 —, take the ge in both 
ands so that the joint is in the center, an‘ 
MOUNTING PLU (5 S pass. it thur the flame. When this is done 
for the first time, a flame will be seen. Take 
it from the torch flame, and blow the fire 
out, then return it to the light, taking care 
that you don’t burn the wire, work it thru 
the flame from one side to the other, as 
fast as you can for about ten seconds, mak. 
ing sure that you enter the air on both 
sides of the torch. This gives a cooling 
effect to the enamel, and at the same time 


Send 6c in stamps for our big 80 sin: Wiveton i Electrical Cities my 93. 


’ protects the wire from getting too hot and 
Make Your Own Mountings running the solder from the connection. 
With These Corwin Plugs If these directions are followed you will 
; ‘ find that all the bare wire has been cov- 
Suitable for Radisco and ered,-and while it will not be as smooth as 
All Hand-Wound Coils the original insulation, it will have as good 
NY amateur can easily make smooth running mount- an insulating quality, and the wire will be 
ings with these CORWIN Plugs. They are accur- as good a conductor, and kave no chance 
. a fone a ao _ — to ad of a short. I have used this system on a 
nflexible Corwin standard of high quality materials. The Rano ; : x 
on will not have to be bent or hed to fit, as every one Navy T3 ed Coupler,, and it can’t be beat. 
is accurate to exceedingly close limits. Hole and pin are After finishing the first tap, rewind the 
of standard spacing to fit Coil Mountings now available. two turns, and continue with the balance 
These plugs are one more example of CORWIN prod- fF th i] 
ucts that fill the amateur’s needs exactly. Fitting compan- o € coll. 
ions to Corwin Diais. Can be supplied as illustrated only DO NOT FORGET TO CLEAN YOUR 
: . CONNECTION IF YOU USE LEAD 
Price 80 cents postpaid. SOLDER? OR THE ENAMEL WILL 
NOT STAY. 
A. H. CORWIN & COMPANY <idcueamial 
4 West Park Street Newark, N. J. 
4 A GRAIN FINISH FOR A PANEL 


— I found that the following method of 
ceiving a panel a finish somewhat like bake- 
lite is very successful. 

First the panel is made to fit the cabinet. 
then all holes must be drilled. Purchase some 
emery cloth and about one tablespoonful 
of pure olive oil, and work by the follow- 
ing process. Place the panel so that the 
bottom is towards the worker, spill some 
of the olive oil on the surface of the panel 
and smear it evenly. Procure a small block 
of wood and tack the emery cloth around 
it. Take the emery block and pull away 


VACUUM TUBE CONTROL UNIT 


Type MW 


Adapted to any modern hook-up. Best appearing 
and highest type Vacuum Control Unit at the price 
in the market. 

Grained formica panel, Grid condenser and 
.5%4" x 634”, lettered in leak mounted in back 
white, graduated rheostat of panel and so wired 
dial, variable plate con- that it can be adapted 
trol. Tube socket (stand- to any modern hook- 


ard 4 prong). up. . Price $ 10 and towards you with an even pressure till 
WRITE for descriptive Bocklet MW’. Sent free on request. eee oe nia af eEes ave:none ent 2 grain is obtained. 


I found that the method just described 


THE MIDWEST RADIO CO., 3423 Dury Ave., CINCINNATI, 0O. works best on fiber panels. 
Contributed hy EDWARD RUTH. 
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. RADIO-CRAFT RECEIVING 
Announcin * INSTRUMENTS WILL BE 
eee INSTANTLY APPRECIATED 

. BY THOSE WHO KNOW 

AND DEMAND THE BEST. 


iii ae 


Short Wave Re- 
generative tuner 

with wave length 
range from 125 to 
550 meters. 


Price *65.> 


Licensed under Marconi and 


Armstrong Patents a 


Radio-Craft Price List 


PPRLEClOS  eaiwesscoxies $15.00 
Detector and one stage 
BIGDIIRET: a -<cisesceas 45.00 
Detector and two stage 
QIMDUNCY 0.6 00.6:04:0 00 70.60 FOR SALE BY 
= ae eR: « Atlantic Radio Co., Boston, Mass. Philadelphia School of Wireless Teleg- 
Short Wave regenera- Continental Radio’ & Electric Corp., raphy, Philadelphia, Pa, 
(IVE: TOME? 4.6600 4085 65.00 New York City : nae oe wt Meee, B. 2. 
i ; Howell Bros., Richmond, Va. udolp 'o., Rochester, 
ba pooremigeene en 0 F. & Katzenbach & Co., Trenton, N. ¥. 
ng wave tuner. ..145.0 N Southwest Radio Supply Co., Dallas, 


iS we 
Variometers, each ... 6.00 ma ia Supply Co., New 
McCarthy Bros. & Ford, Buffalo, N. Y. 


RADIO-CRAFT CO., Inc. Brooklyn, New York 
Perfection in Radio Instruments Jobbers’ Inquiries Invited 
STUIMINNINNNNNNLUUNUUULUTNE ONL AUUTUTT 


Texas. 
Jos. un Zamoiski & Co., Baltimore, 


ATTA TTT 


i} 
IMMA 


HUH 
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Entire Satisfaction 


is what our customers say. 


ARE YOU 


| GETTING ENTIRE SATISFAC- 
=| TION from condensers you have 
purchased elsewhere? 

IF NOT, we are sure you will be 
pleased with what we are offering, 
, because, we manufacture only the 
} BEST. 

4300 ” All we ask is GIVE US A TRIAL. 

This month we wish to announce a NEW MODEL of VARIABLE CONDENSER, which will be known 
as SERIES “T”. It is of the same general construction as our SERIES “S” condenser, but is built of heavier 
material, the aluminum plates being die stamped from 1/32” hard rolled stock. The spacers are also of heavier 
stock, and the general assembly insures a very rigid instrument. At the present time we are unable to fill orders 
for the SERIES “S” condenser, as we cannot obtain materials, but can ship the NEW SERIES “T” or the 
SERIES “L” condenser from stock. 


SERIES “T”. PRICES | SERIES “L”. 


INOS (20.2) MDIALO? WV CLEMENS 6:5 :crajoierererel sieiielovere eee 80S evs sib iereiete $2.00 ING). 2a00) © ZS. TISLEs COORG osiieiaid ive wiereerecisinbeleea $6.00 
i re Se rere rrr reer eee $2.35 2 ee | errr errr err errr $8.00 
No.130 13 “ e SOOO AAAS. <ors!o dl sign sisiainineieleleless.eis $2.75 ING: (6300) <GS tte 1000 ace spre tie ones cannewaee cine $10.00 
No.170 17 “ if MUROSITINS 6. <aie:eislsseroisis.c;8:6 s1e,04 e806 $3.15 Include postage for two pounds. 

No. 230 23 “ * SP ME: nerdesesevetceciaas $3.60 Prices include knob and. pointer and mounting 
No.310 31 “ st SOO TE TIE ss aieses6:e-b:6's sietaetae aera $4.30 screws. Specify whether brass or nickel pointer 
No. 430 43 “ * SE Wy sacquncvecwemssavans $5.25 and screws, and thickness of your panel. 

No. 630° 63 “ QOUSCTNE. ice d0.o.6 esi oe weissie woe $7.50 Either style of condenser, fitted with indicating dial 
Include postage for one pound to your city, at additional cost of 75c. ~ 


THE WIRELESS SHOP 


511 West Washington St. A. J. EDGCOMB Los Angeles, Cal. 
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Are You Buying “B” Batteries That Are Giving Service ? 


TRY THE ONE ILLUSTRATED 
WHICH WE GUARANTEE, 
$2.40 

SMALL SIZE 
EVEREADY No. 766 
SMALL SIZE 


area 


SPECIAL STORAGE 
BATTERIES 
MARKO, 4V 100 Amp... .$15.00 
MARKO, 6V 40 Amp....$16,00 
MARKO, 6V 60 Amp....$20.00 


ern et 


A discount to all RADIO CLUB 
members 


OSCILLATION TRANSFORMER to the right has 
sufficient inductance to radiate up to 325 meters: 
sells for $5.00 


Send for anything in the Radio Line. 
WE HAVE IT 


AMERICAN ELECTRO TECHNICAL APPLIANCE CO. 
235 Fulton Street, Dept. R New York 


NOW’S THE TIME 


to drop a hint to Dad about that Christmas present! Why not make your selection 
from this list—we promise ‘“‘Immediate Delivery’? on every item. If you don’t see 
what you want here look over our list published last month. Give us your business 
—we’ll give you SERVICE you will like. 


Grebe Apparatus Clapp-Eastham 
CR-3 Relay Receiver ...........++000. $65.00 PRE) ocancuncseessaveborsscauc’ 
Control Panel .. 15.00 Vario-Couplers os 
2 Stage Amplifier 45:00 Antenna Swith 
Det. & 2 Stage Amplifier............. 75.00 Boston Key 
Power Transformers Rheostats 
Acme 250, mounted.... PRUNES cnhcenkwssdsssencesenws 1.00 
Acme 500, mounted.. OS aaa eee 1.75 
Acme 1000, mounted... General Radio Panel ...............+- 2.50 
C. W. Transformers 
Acme 50 Watt, mounted.............-. am “OT ae cee ..............-..- 7:0" 
Acme 200 Watt, mounted.............. 20.00 Acme. semi-mounted ........... ..cs.e 5.00. 
Jacks & Plugs i 
Federal Open Circuit Jack............ 70 a ee pag _ 
Federal Closed Circuit Jack........... 1.00 Mi a ee eee see ec knere eee 5 OU 
Federal Telephone Plug.............-- 2.00 ee, Heese ea nw vier ss 2h ess sre sise 
Western Electric Plug................. 1.20 Books 
New Apparatus Practical Wireless Tel................ 2.25 
Weston a. 500 volt scale, — Wireless Exp. Manual................. 2.25 
with ISTAMCOB a rccccccccccccsccce b . 
W. — ee — for ee ae OS etre 7.00 
Radio ones—complete with mount- 
SP RRRME Soe eon oie cu ae.': 5.00 DeForest Type—500 Volts.............. 7.00 
Storage Batteries—6 Volt, 40 A. H.— Amrad Apparatus 
a err eee 17.50 Wavemeters, 130-230 M................ 8.50 
Power Tubes for C. W. 500 Volts, 35 ee GE, © Weibenaxccccccscens 35.59 
Watts—standard base ...... pbb aen oe 15.00 Duplex Detector Stand................ 6.50 
Send for Bulletin 5 and illustrated catalogs—-they’re free. 
CHICAGO RADIO APPARATUS CO. 
3400 South Michigan Avenue CHICAGO, ILLINOIS 


‘00. ERAdicate Your Detector Troubles 


Buy a New Era V. T. Control Panel or one-step amplifier 
with or without a cabinet. 

The NEW ERA Panel is made of genuine bakelite, measuring 3% x 6% inches, 
equipped with a modern V. T. Socket, filament rheostat, nickle-plated binding posts, 
plug and jack high voltage adjustment, and a grid condenser with leak. 

These attractive instruments wired with No. 14 wire, and mounted on substan- 
tial light oak bases will add to the appearance of any operator’s instrument table 
whether he be aboard ship or in his own radio shack. Its small size makes it 
convenient for the ship operator or for use in a portable set. 

When mounted in a cabinet, the Panel and oak base are so arranged as to 
slide in or out, thus allowing inspection of wiring or removal of tube. 


The following prices apply for a limited time only. 


Type 1D Detector Panel with high voltage variation...... ose ccccscecccceserccceseccesesseveseseses $6.00 P. P 
Type {A One Step Amplifier without high voltage variation.................ccccesccceceecceeeces {2.00 P. P. 
Type {DC Detector Panel mounted in hand-rubbed 4 MR iccihssseb ibkadysibes cakouassekacue 9.00 P. P. 
Type {AC Amplifier panel mounted in hand-rubbed oak cabinet................ 0. cece cece cece cence 15.00 P. P 


All types supplied without tubes or batteries. High voltage batteries, suitable for this panel can b 
supplied at moderate cost. Descriptive circular on application. 


The Eastern Radio Company 939 D Street, N. W., Washington, D. C. 


Insure your copy reaching you eachmonth. Subscribe to Radio News— 
$2.00 a year. Experimenter Publishing Co., 236-A Fulton St., N. Y. C. 
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Theory of the Fading of 


Signals 
By Michael D. Lyons 

At all times since Marconi first listened 
in on a winter night the radio periodicals of 
the United States have had occasional ref- 
erences to the subject of fading of radio 
signals. The Detroit Radio Association has 
been for some time discussing that phe- 
nomenon at the regular bi-weekly meetings 
and some of the members have been making 
notes. The subject seemed so big and 
interesting that they thought they would 
do well by discussing it at the. regu- 
lar meetings. Many interesting theories 
were advanced to account for the phenom- 
enon. Anything from Martian signals and 
Martian radio power plant inductions to 
movements of the ether were at length and 
seriously propounded by long-winded ama- 
teurs with the imagination of a Baron Mun- 
chausen or a ham with his first piece of 
galena. By far the best theory advanced 
brought into light old Sol. 

The sun’s terrific explosions, earthquakes 
(or is it sun-quakes?) and sun spots per- 
haps are causing the havoc with long dis- 
tance transmission. The movements of al- 
most unimaginable masses of heavy highly- 
heated gases may be causing the flow of 
surface currents on the sun which large 
currents might in turn be setting up enor- 
mous magnetic forces which in turn ionize 
our air, affect our compasses, and cause 
the Aurora Borealis. Prof. Taylor in a 
recent number of the “Scientific American” 
in treating of the probable connection be- 
tween sun spots and the Aurora Borealis 
points out that the sun spots have been of 
extraordinary size and frequency this last 
winter as have been the Aurorae Boreales. 
The experience of the vast majority of the 
amateurs that the writer has spoken to on 
the subject has been that they have never 
before known such a winter in their entire 
experience as this last one. Signals 
faded in such a manner as to amaze 
the oldest veteran operators. There is no 
doubt on this point. Would not this seem 
to point to a connection between sun spots 
and terrestrial magnetic and electrical oper- 
ations? 

If the sun does affect radio communica- 
tions it would seem that it would affect long 
distance stations most in the day time which 
it certainly does. Not that the sun spots 
exert much influence then and _ cause 
freaking but operators all claim that the 
sun’s intense light ionizes our atmosphere 
and thereby causes the atmosphere to absorb 
radio waves. However, at night the light 
from the sun can cause no ionization of our 
air but what is to prevent the magnetic 
storms on the sun from affecting long dis- 
tance terrestrial communications? What is 
to prevent these same irregular tho mas- 
sive displays on the sun from affecting our 
compasses? What about the Aurorae Bo- 
reales? Does the effect of the sun affect 
our weather? Some scientists answer yes 
to the last question. They are now carrying 
on tests and observing the sun spots to 
prove it. 

The writer, having no access to observa- 
tions of the sun at present, cares not so 
much about answering such questions but 
about getting some one else interested. If 
this is done this article will have accom- 
plisht its end and the Detroit Radio Assoc. 
will feel that it has added another star to 
the banner of Yankee amateurs. 

MicHaeEt D. Lyons, 
Sec’y D. R. A., Inst., Radio-theory Class 
Tech., ex-commercial, etc. 


YOUR FUTURE 


Don’t let anyone tell you there is no 
great future in radio. It is something more 
than a pastime or plaything. Furthermore 
there is plenty of room in the field for real 
live enthusiasts who desire to make jt a 
life work. 
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A VARIABLE GRID LEAK. 


In using a grid leak with my VT I find 
it frequently necessary to vary it. The 
method of adding or erasing a pencil line 
drawn between two binding posts was too 
slow and uncertain, so I devised the vari- 
able leak shown in the accompanying dia- 
gram. “B” is a square rod with one end 
filed round to fit into the large binding 
post “A.” An ordinary slider “C,” such 
as is used on tuners, fits on this rod, the 
spring contact sliding along the pencil line 
“D.” This line may be of India ink and 
will then be more permanent. Two binding 
posts “E” are screwed into the base and 
connected to the post “A” and the line “D,” 
respectively. Contact with the line is made 
by a washer held down on the line by the 


An Old Binding Post, a Piece of Square Rod 


and Slider and a Lead Pencil Line are the Es- 


sentials Here. 


hope this may help some amateurs both- 
ered with their grid leaks. 
Contributed by 


P. F. FAULKNER, JR. 


Storage Battery Cells 


For FILAMENT Lighting or 
EXPERIMENTAL WORK 
Just the thing for Radio enthusiasts. 


These cells are type xc5 exide and can be 
had singly or in sets of 3 or more at the 
low price of 


$4.00 per cell 


plus transportation 
—less than half the price they would cost 
you elsewhere. 
We bought them at a low figure and are pass- 
ing them along to you at a small margin of 
profit to give you the benefit of our bargain. 

DON’T MISS 
THIS BIG OPPORTUNITY 

to stock up on batteries. Supply is limited. 
We guarantee all cells and will replace any 
that are not as represented. 

Address all requests to 


T & R ELECTRIC CO. 
840 Waterman Ave. Detroit, Mich. | 
wood screw, as shown in the drawing. I | 


A Few Features of the Cockaday Amplifier 


Small and Compact 

Rugged Construction 

Designed and perfected by compe- 
tent engineers in well equipped 
Research Laboratories 

50% Louder Signals 

Does not “Howl’’ 


Cee 


Type DA-1 
Detector and Single 
Stage Amplifier 
$45.00 
With the New 
Filament Temperature 


Greater operating efficiency a 
Write for Information 
L. M. COCKADAY & CO. 
DEPT. C 2674 BAILEY AVE. NEW YORK 
Sea: 


HE Broadway 
Subway or 5th 
Ave. Buss num- 
ber 3, will take you to 
181st St. and St. Nich- 
olas Ave., from which 
it is only three blocks 
up to the G. A. Store. 


How the G. A. got the Best 


N planning apparatus to be developed for experimental use, the 
men behind the G. A. Company believed that it was possible 
to design radio equipment which would have that precision of 

detail and nicety of workmanship which distinguishes the instru- 
ment maker’s products. 
RANK A. D. ANDREA stood out head and shoulders above any other instrument maker in the United 
States. The man under whose direction were built the Kolster decremeter, and the Bureau of Stand- 
ards wavemeter—his skill was distinctive. Going into the manufacture of experimental equipment, he set out 
to find the organization most familiar with the requirements of experimenters. 

HAT the G, A. and Frank A. D. Andrea should combine efforts was natural. The first product of the 

combined efforts is the FADA TRIODE DETECTOR, an audion control-panel 5 by 7 ins., on a cabinet 

G14 ins. deep. The panel carries a FADA rheostat, telephone jack which opens the filament when the plug 
is removed, and binding posts. Behind, is a socket and G. A. grid leak condenser, with space in the cabinet 
for 1 large or 4 small B batteries. Workmanship and operation are such as to be expected of FADA and 
the G. A. The price is $17.50. The same panel, on a cabinet 3% ins. deep, is $15.50. 
IMITED time prevented an illustration of this set, but you can see it at the larger radio stores, or 
L Usual G. A. discounts to Dealers. 


eA. 


The General Apparatus Company, Inc. 


order it direct. 


New York 


570 N. West 
City 


184th Street 
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Try This Sensitive 
Radio Head Set 


It is equipped with non-conducting spool heads and slotted 
pole tips which eliminate eddy current losses. Furthermore 
all operating parts of these 


STROMBERG-CARLSON 
Radio Head Sets 


are housed in dust and moisture-proof 
aluminum cases. Have adjustments 
for temperature variations. Strongly 
constructed; very sensitive for use on 
shore or aboard ship. 


Bulletin 1206R gives full 
particulars. Write Today. 


Stromberg-Carlson Tel. Mfg. Co. 
ROCHESTER, Money refunded if not 


N. Ye ee 
—————| 


This sample set will be 
sent upon receipt of $12. 
6-foot moisture-proof cord 
attached. For commercial 
or private radio service. 


SOMETHING NEW IN RADIO RECEIVING SETS 
ae “REYNRAD” PRODUCTS 


A complete multi-wave tuner and audion de- 
tector, combined in the neatest unit on 
the market. Primary condenser, (series, shunt 
or out), secondary condenser, stopping con- 
denser, and grid condenser give the very 
closest adjustment obtainable. The battery con- 
nections are in rear of cabinet doing away 
with clutter cf binding posts usually found on 
the front panel. 

Cabinets are of hand finished mahogany, 
panel of grade XX _ bakelite. 

cy ee ee $55.00 

With Bulb 


Set of three four-inch Bakelite coils with plug 
mounting make expensive short wave regener- 
ative sets unnecessary, when used in conjunc: 
tion with this receiving unit. 

Two stage audio frequency amplifier, to 
match receiving cabinet, complete with bulbs. 
Price 


A series of short wave tuners and receiving 
sets from $10.00 to $35.00. 


Immediate Delivery 


omer, | 


All types of audion bulbs. 
Acme Amplifying transformers 
The New A. R. Co. Variable Condenser .001 MF with Dial and Knob................. $7.25 
A complete stock of De Forest Apparatus. 

Catalogue and Bulletins sent on request for 6c in stamps. 


REYNOLDS RADIO SPECIALTY COMPANY 
729 So. Prospect Street, Colorado Springs, Colorad 9 


Correspondence solicited. 


Audion Control Unit ally $15.00 


The K. & G. Wireless Supply Co., in its efforts to place technically cor- 
rect and reliable wireless apparatus well within the price reach of criti- 
cal amateurs, announces its new Audion Control Unit, Type Al. This 
new unit is absolutely reliable and can be used with every known circuit, 
It is designed and built for exacting service. It combines the very latest 
ideas in design with the best of material and workmanship. The cabinet, 
8x5%x6”, has a highly polished mahogany finish and with its well 
mounted bakelite panel will add much to the attractiveness of your sta- 
tion. The unit contains these instruments: vacuum tube socket (for stand- 
ard 4-prong tube), filament rheostat (10 ohms), grid condenser, grid leak, 
and filament switch. Panel has binding posts, suitably engraved in white, 
for secondary, tickler, phones, and filament battery. Whole back of cabi- 
net swings open on hinges and thus permits easy insertion of tube and 
batteries and complete inspection of the interior. Efficiency guaranteed, 
or money refunded. 


Price $15.00, without tube or batteries. If your dealer can’t 
supply you, order direct. Dealers: Write for proposition. 


' K. & G. WIRELESS SUPPLY CO. 
Dept. 16B, 152 Chambers Street New York City 


A welcome addition to your library. Send $2.60 plus postage today and your copy of bound 
volume No. of 1 of Radio Amateur News will come forward by return mail. 
Experimenter Publishing Company 236a Fulton Street, New York City 
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Sparks From the Radio 
World 
A NEW RADIO STATION 


A new wireless station at Siasconset, 
Nantucket Island, Mass., has been opened 
by the International Radio Telegraph Com- 
pany. ‘The site is an historic one, from a 
wireless standpoint, for temporary stations 
have been located here ever since the begin- 
nings of wireless, but permanent, commer- 
cial service is now establisht at this point. 

This new station, which is the fifth to be 
opened by the company, is now the nearest 
one on the Atlantic Coast for vessels com- 
ing from Europe. Its working radius is 
more than 250 miles by day, and 1,000 miles 
by night. It has direct cable connections 
with Wood’s Hole and is thus in touch with 
the entire country. 

Current for operating this plant is ob- 
tained from a storage battery which is 
charged when necessary by means of a 
generator driven by a gasoline engine. The 
transmitter is of the spark-gap type, of 2 
Kw capacity and is equippt for operating 
on either a quenched spark gap or a rotary 
synchronous spark gap. The. frequency of 
the radio motor-generator set is 500 cycles 
with a sparking rate of 1,000 per second. 
The current in the antennae circuit for 2 
Kw input is 15 amperes. The receiver is 
adapted for either dampt or undampt 
waves over a range of wave lengths of from 
300 to 3,000 meters. 

The radio call for this station is WSC. 
Land line charges will be computed from 
Wood’s Hole. 


Mr. L. R. Krumm, for many years Chief 
Radio Inspector,. U. Department of 
Commerce stationed in New York City, 
and during the war Lieutenant Colonel Sig- 
nal Corps, of the staff of the Chief Signal 
Officer, A. E. F., and in charge of the radio 
operations A. E. F,, is now associated with 
the International Radio Telegraph Com- 
pany as Superintendent of Marine Installa- 
tions and assisting in the establishment of 
the new activities in which this company 
has entered since becoming affiliated with 
the Westinghouse Electric & Manufactur- 
ine Company. — 

Mr. C. W. Horn, recently in charge of 
the sales of the Navy Surplus radio ma- 
terial and formerly Lieutenant, J. G. U. S. 
Navy, during which term of service he 
installed radio compass stations for the 
Navy on the Atlantic Coast, is now with 
this company in the technical section of 
the Marine Installations. 


What is believed to be a record in radio 
operation was accomplished on September 
17th and 24th by operator Chester Under- 
hill in the New London, Conn., station o 
the International Radio Telegraph Com- 
pany. On the first named date he received 
74 messages averaging 15 words each in 
one hour and one minute and on the sec- 
ond date received exactly 75 messages of 
the same length in one hour flat, between 
6.25 and 7.25 P. M. These messages were 
received over a distance averaging 125 
miles and were mostly in foreign languages, 
Italian, French, and Dutch, which makes 
the feat additionally noteworthy. 


OPERATOR’S REPORTS WANTED 
ON LOWENSTEIN SYSTEM - 

The Lowenstein Radio Company, Inc., 
have manufactured a number of radio trans- 
mitting sets for the U. S. Navy, which have 
been in service on American ships for some 
time. Being desirous of hearing from the 
operators who have used a Lowenstein set, 
it would be a pleasure to hear from them. 
What thev want is honest criticism from the 
man on the job, so that we may be guided 
by his experience in our future work. We 
shall be glad to hear from any operator who 
has used one of our sets. 

Address this publication. 
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A SWINGING PLATE CONDENSER 

There have been many varieties of small 
capacity variable air condensers illustrated 
in the magazines for use in radio receiving 
sets. The following is a description of one 
which the writer has found to be very 
satisfactory either as a grid stopping con- 
denser or as a shunt condenser across the 
secondary of the tuning transformer. It 
is also different from any he has seen de- 
sribed. 

The material required to build this con- 
denser is as follows: two sheets of metal 
(non-magnetic), the size depending upon 
the maximum capacity desired of it two 
small brass hinges, two binding posts, two 
small wood spools, one foot of No. 18 
spring brass wire, 7” of vs x 5%” brass 
strip, 6” of ww” brass rod, an indicating 
dile with pointer and turning handle, one 
strip of hardwood % x 2” and as long as 
the metal plates, 10 — 14” flat head brass 
wood screws, and 2 — 34” flat head brass 
wood screws. 

Begin the work of soldering the two 
hinges to the moving plate (C), along with 
a short piece of flexible wire (L) and a 
stiff short brass strip (J) on the opposite 
edge. In the fixed plate (B) drill four 
holes with counter sinks for the 4%” brass 
wood screws. Also solder a short piece 
of wire on the opposite side of the plate to 
that which will face (C). Now fasten (B) 
to the side of the cabinet in the position 
desired. Give both plates a coat of shellac 
so that when they are mounted they will 
not form a short circuit when they touch. 
Next take the strip of hardwood (O) and 
on it mount the two binding posts. Fasten 
the wire from plate (B) to one of them 


Quite an Idea, Fellows. Takes Up More Room 
Than Some But Its Easy to Construct. 


and then fasten the strip in the position 
shown in the drawing. This will now 
permit the plate (C) to be placed in posi- 
tion opposite to (B). The flexible lead 
from (C) may now be fastened to the 
second binding post. 

The condenser proper is now complete. 
The controlling device will next be con- 
structed. Bend the strip of 7 x we x ¥%” 
brass into the “U” shape as shown at (D). 
Drill holes for screws to fasten it to the 
back of the cabinet and holes for the #6” 
spindle. Also drill a hole thru the panel 
about 7” from the corner and at a height 
such that the top of the spool will be on a 
level with (J). Now secure (D) to the 
panel, pass the spindle with dial (G) and 
handle (H) attached thru it, slip a piece 
of coiled spring brass (E) over the end, 
then the spool, and then another coiled 
spring (D), and finally pass the spindle 
thru the second hole in (R). The spool 
should fit the spindle tightly, and the 
springs should press against the spool and 
back of the panel with sufficient force to 
old the plate (C) at any point against the 
pull of a rubber band (R). 

It still remains to connect the above con- 
tolling device to the condenser. Secure 
one end of a string to the spool (M) and 
the other to (J). To (J) also fasten a 
small rubber band. Pass this band behind 
the spool (F) and. fasten below it with 
sufficient tension to hold plate (C) against 
(B) when there is no tension on the string. 

The advantages of this condenser are 
that it is easy to construct and requires 
only material that is to be found in any 
workshop. 
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Learn Telegraphy 
(Wireless or Morse} 


The EASIEST, QUICKEST, 
CHEAPEST WAY 


In Half the Usual Time 


WITH THE OMNIGRAPH 


“Just Listen—The Omnigraph will do the teaching” 


The Omnigraph is an Automatic Transmitter that teaches you both the 
Wireless and Morse Codes, at home, without any expense except the 
cost of the machine itself. Merely connect to battery and your Buzzer, 
or Buzzer and Head Phones, or to your Sounder and the Omnigraph 
will send unlimited messages by the hour, at any speed you desire. 


USED BY THE U. S. 


GOVERNMENT 
The Omnigraph is used by the 


Government in testing all appli- 


BSS SNS SSS SSNS SN NSS NNN SS 


cants applying for a Radio 
License. It is also used exten- 


Country for 
teaching Wireless and Morse. 
Hundreds of the Army’s skilled 
operators who served during the 


a —— 
war learned with the Omnigraph. 


Let The OMNIGRAPH Teach You Wireless 


For a few dollars you can have a complete You'll be surprised how quickly you will attain 
outfit that will make you an experienced speed. Even if you are already an operator 
operator in the shortest possible time. No the Omnigraph will help you. It will make 
hard, laborious work—just learn by listening. you more proficient, more accurate and more 
The Omnigraph is adjustable so you can start confident. Thousands of Omnigraphs are in 
receiving messages slowly, gradually increas- use today and thousands of operators owe 
ing the speed as you become proficient. their sucess to them. 


Write for Free Catalog | 


Send for a catalog today, showing the 3 differ- 
ent models, $12.00 to $28.00. Every Omnigraph | 
is sold with the absolute guarantee that you 
must be satisfied or your money back for the | 
asking. Mail the coupon today—the catalog 
will come to you by return mail. | 


The Omnigraph Mfg. Co. 
26 F Cortlandt St., 
New York City 


Gentlemen :— 


As per your ad in Rapio News please mail 
me your free catalog of Omnigraphs. 


ee 


The Omnigraph Mfg. Co. 
26 F. Cortlandt St., New York City 


KKKKAKAKKAKAKNAKNKNKKKKKHNHHHNl Citys Ce ee ae 
A Simple Radiophone Operating on ‘B’’ Batteries 


Out of our large stock of genuine double fila- in recent articles in the “R. N.’’ and other 
ment double life Auditrons we have carefully se- magazines. These same tubes as is well known 
lected and tested a limited number of tubes which surpass others now on the market as detectors 
are especially adapted to be incorporated in a and oscillators for receiving purposes. 
simple radiophone operating on ‘‘B’’ batteries of Unsatisfactory tubes replaced free of charge, 
50 to 100 volts, such as have been described Price $6.00 each. 


THE KEHLER RADIO LABORATORIES, 901 W. ist. St., Dept. R. Abelene, Kansas 
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Dependable A new Tuner and a new Short Wave Set have joined the 
DEPENDABLE FAMILY 


Radio Catalogue Mailed for 10 Cents in Stamps 


Apparatus DORON BROTHERS ELECTRICAL COMPANY 
Hamilton, Ohio. 


_ 

M oO N EY ¢ or Y ou Add to your Salary—Make extra Pin Money. 
: x Start a lucrative business of your own. 

Spend an hour each day taking subscriptions for the “Radio News.” We'll pay you well and you'll 


enjoy the work. Write for full particulars, Circulation Dept., RADIO NEWS, 236A t a 
New York City. vist P 4 Fulton 8t 
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A $25,000 Catalog Free 


Nothing like it ever published. It positively will do your heart 
good to feast your eyes on this wonderful book. It is a real Experi- 
menters’ book, full of photographs, bargains and surprises. The finest 
lines of WIRELESS INSTRUMENTS & SUPPLIES are shown, 
together with a full line of SCIENTIFIC INSTRUMENTS, COM- 
PLETE LABORATORIES, CHEMICALS, SUPPLIES & GLASS- 


WARE. 


It is a veritable mine for the Wireless, Chemical and Gen- 


eral Experimenter to delve in and discover things he has long desired 


but could not find. 


In short, friends, it’s impossible to describe this 


wonderful book. The edition is LIMITED. Send 12 cents (refunded 
on order of $1.50) for YOUR copy TO-DAY, to the 


Palmers Electrical Equipment Co., Palmers, Minn 


MASTER WIRELESS APPARATUS 


MADE 
PRICED 


RIGHT 


Representatives for: Ace, Amrad, Acme, Murdock, Doron Bros., Burgess, Moorhead, etc. 


WIRELESS and Kindred Science 
Revolutionized! 


Whether or not you believe in the present electro-magnetic 
and valve theory of wireless, you should read my book 
“Revolutionary Theories In Wireless”, and I believe you will 
agree with me that electro-magnetic waves are not the domi- 
nating cause for wireless transmission and that we have no 
valve or rectifying detectors in use at present. 


After you read this book you will under- 
stand wireless and wireless apparatus from 
a different angle than you have ever read 
before. The only book in print advancing 
the conductive theory of wireless transmis- 
sion, the valveless theory of detectors, the 
new attractive theory of electricity, ctc. 


Among the many new ideas advanced are 
thermo-coherers, thermo-microphones, vacuum 
microphones, electro-static receiver, earth 
primary and secondary battery, itmnmproved 
electrolytic interrupters, how to fly by man- 
ual power and secret cf soaring. 


This book will doubtless prove the key to 


Eventually you will study, teach, and experiment by the Sum- 


mers theory, why not now? 
receipt of $2.50. Address, 


FRANK E. SUMMERS 


SPECIAL PRICES TO DEALERS IN BOOKS 


many of the mysteries of gravitation, life, 


magnetism, electricity, light, chemistry, and 
kindred science. 
Get on the right track in your study and 


experiments in wireless. 

I have been highly complimented on my book 
by The Experimenter Publishing Co., The 
International Society of Radioists, Joseph 
Branch Publishing Co., and others. 

Above book is bound in full cloth, has 200 
pages, 72 illustrations, and 129 intensely in- 
teresting articles on science and describing 
by the Summers’ theory all the most used 
wireless apparatus. 


Book sent postpaid upon the 


Memphis, Mo., U.S. A. 


MARKO BATTERIES 
4 V. 40 A. H. ..List $10.75...Our Price, $10.00 
6 V. 60 A. H. ...List $20.00....Our Price, $18.50 
PARKIN VARIABLE CONDENSERS 
Unit only, $1.50. With knob, scale, etc. .. $2.00 
CARDBOARD TUBING 
3%” and 4” diameters at, per foot 


A. K. LAING, RADIO SUPPLIES, Pelham Manor, N. Y. 


XX BAKELITE PANELS 


7/32” thick, 12” wide, per inch in length,... 


° 33c 
Short wave set panels, 8” x 18” x 3/16” at...$3.75 


“G.A.”’ FIXED CONDENSERS 
Phone 35¢ 


Grid, 35c. Gridleak-Condenser, 50c. 
Postage extra on all orders. 


Circulars for stamp. 


| 
| 


Advance Notice 


Our new line of STANDARDIZFD 
Rapio SPEctALTIES will be ready 
within a few days. Send for 
our New Bulletin 152D. 


WIRELESS EQUIPMENT 
COMPANY, Inc. 
188-190 Greenwich St. New York 


10,000 Printed — 
All Sold Out 


THE SECOND EDITION OF THE 
CONSOLIDATED RADIO CALL BOOK 


was completely sold six weeks 
after it was published. The Third Edition will 
be out sometime in December. Watch for the 
announcement of the new edition and be sure to 
get a copy before they are all gone. 


CONSOLIDATED RADIO CALL BOOK CO. 
41 Park Row New York City 


out within 


Ke 
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KEY CONTACT LOGIC. 
By Sheldon Trent 

Most of us are intimately acquainted with 
one or more of a pesky branch of animals, 
called by the “hams” a sticky key. This 
most troublesome instrument usually makes 
its presence known in the middle of your 
most important message. When this hap- 
pens, the most experienced of us “sine” off 
with a couple of .—.... and then wait un- 
til the key feels generous enough to cool off, 
but the majority of us keep on pounding 
the ether and, incidentally, making more mis- 
takes than there are words in the message. 

Perhaps it would amaze some that a key 
can be fixt up without sticky contacts for 
two thin dimes and some hard solder. The 
first thing to do is to fish up the old prac- 
tice set you bought when you were young 
and foolish and remove the key from it. 
The contacts of this are usually very small, 
being supported as in Fig. 1. They may be 
clipped or filed off with ease; one contact 
being forced into the key lever proper, and 
the other into an insulated, brass block in 
the framework of the key. The surfaces of 
the key, Fig. 1—a and b, should be filed 
thoroly. Two bright dimes should be 
procured and hard solder applied to both 


r 


Fig.2. 


= 


Don’t Use Too Soft a Solder in this Case, As 
Otherwise Contacts May Loosen When Heated. 


the dimes and the filed surfaces of the key. 
Now heat the places where solder is applied 
and: press the dimes onto the lever and 
framework of the key (Figs. 1—a and b). 
If the dimes are uneven and do not hit 
squarely, heat thoroly and press firmly 
on the handle. If there is only a slight 
discrepancy, filing may be resorted to. Be 
careful that you don’t get any soldering 
flux on the faces of the dimes. 

If the key has renewable contacts, Fig. 2 
—a and b, bolts may be soldered onto the 
dimes and then screwed onto the key as in 
Fig. 2-C. This method of applying solder 
to both surfaces works unusually well, es- 
pecially in this case. 

Keys usually heat up because too much 
current is passed thru and broken, but 
with dime contacts 110 volts A. C. may be 
broken with not a spark. An exceedingly 
handsome instrument may be made if the 
key is mounted on a marble base with strip 
brass connections. 


DISCARDED RUBBER STAMP 
HANDLES 

Did any of you “bugs” ever try using 
sawed off handles of old rubber stamps as 
knobs on indicators, tickler coils, scales. 
etc.? I rounded up all obsolete ones I 
could find at the office and found them 
quite useful. 

Contributed by WM. W. CRANE. 

LECTURE ON THE RESONANT 

TRANSMITTER 

A highly instructive and mighty inter- 
esting lecture was given to members of the 
Radio Club of America on November 26, 
1920, at 8 p. m., Columbia University, by 
Mr. Walter A. Lemmon, who described 
his invention and its application to spark 
and Vacuum Tube work. 
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AN IMPROVEMENT IN ROTARY 
SPARK GAPS 


By Laurence G. HENKE The Corwin Mail Order Service 


Bho are thousands of rotary spark 


gaps in use, also as many owners who The wonderful success resulting from the inauguration of our Mailing depart- 
are looking for some cheap and reliable | § ment on a small scale, and the courteous replies, after the delivery of goods, 
way to increase the number of discharges congratulating us on our promptness and accuracy in filling orders, has re- 


across the gap per second without increas- . ‘ : 
ing the pt Magee electrodes or speed. In sulted in our forming the Corwin Service. 
the following article the writer will de- Here you can buy any radio instrument manufactured by old and reliable houses. 


scribe a cheap and tried way of rebuilding : ; k bl é 
any rotary spark gap so that it will give Our immense stock enables us to serve you the day we receive your order. 


the same service as one revolving at twice 


its speed, the result being that a sharper VARIABLE CONDENSERS sein VACUUM TUBES ail 
ie ° ee Rie Reg. LOM Caraia dias. skererds.dae.4l6 weiss Oe ae 2 LIN RUN eis cine e oat des cide nw eed madesa s 
wave may be transmitted. A. RB. Co., “0008! Bestar isles pag 5.00 Wie minnie: V 10ss. cc ocse's ccnescacees 7.00 
The first thing to do when rebuilding a Murdock 366. issih 4.75 a ae eR NERA ANE TS HTSAR OIA a 
rotary spark gap is to remove one of the | eo 5 eee 4.75 ROTARY SWITCHES 
stationary electrode mountings, unless there ame alas <tr eecsr er stecseceess Fae Clapp-Eastham, No. .00 
is not room enough below the rotor “R” Clapp-Eastham 800A ..........cssececes 9.50 pg Seige ig ata 194 - 
f h : 1 : 1 d “BR” Clapp-Mastham SCOR. .. ..ccccccccsccncscee 11.50 Sale tla aa a 
or the special stationary electrode Complete with dial. Shipping weight OU OWING Bi oo cccss ccs dans saisieieesacieat 55 
shown in the drawing. Or for some reason one pound. j Postage 5 cents. 
or other a notch cannot be cut into the GRID CONDENSERS CORWIN DIALS 
base, thereby giving the electrode plenty Radisco, postage 3c ............ aon 35 INGEN OUR EOP or nioss sicculste todas te 15 
of room for vertical motion, the motor annie: uinnen Se ee etn neenssonns Bae 
must then be raised by placing a block of Murdock, 3 pounds .........cccccecceseos 4.50 No. 69, 3% in., w:th knob..........++.-- 1.70 
bakelite, formica or even wood under it. Clapp-Eastham, 10 pounds .............. 12.50 Postpaid. 
OSCILLATION TRANSFORMERS RECEIVERS 
pO ae Sere errr er 15.00 Murdock, No. 55, 2000 ohm.............. 4.50 
Via express, collect only. Murdock, No. 55, 3000 ohm... ps 
# Ine wither Brandes Superior ............ 
, e-_—s RADIO CRAFT PRODUCTS DO Cr ene ‘an 
the Some Ta Ae Re RTCA DR Pre Re eT 15.00 POM ee Py AUIOVOE io. o. iio eisie csc ceases 
\ ao) 7a “ Two-Step Amplifier ........0.0ecceeseece 50.00 Brownlie New ...........eseeeeeeeeeeees 
1 \ osarstonce Detector and One Step..........++eeeeee 45.00 Shipping weight, 2 Ibs. 
between les Detector and Two Step...........0--e+e: 70.0 
Postage paid. aa ag ng 
Ee My GOs cccedsceseseeeess -25 
“B” BATTERIES Cae. S, DYANG, COM sec ccccicscesccsce ‘33 
RERCECO; NOs 2 yy SNM ss os ccinwaee csc cieiesiees 1.50 CP—No. 5, nickle plated ...............5- 45 
Be. Fe BE iin sic ccdacccensecceces 2.65 Postpaid. 
Eveready Storage Battery prices on appli- 
Sco, et Bee Gae¥ cekcdnanevacewnanads 7.50 
ae Sevens . ae 2. ................ 8.75 
NOUMEOINE Si TDR a sce clclsccis'e accel cievele'sicie'd wera 7.50 poe 
NEAR OHMS SUIDRR oo oso scciccuscuesoeceasos 10.00 a 
POR ACOIIN SIDA s5sich ss cocoa seneeacee se 12.50 
POMP eS elUS sr caccaciucaataaaccsuecene 16.00 VARIO-COUPLER 
RIT NUE Oe aie xo a dade cia's-alaiancaseupesiewn 8.50 
AERIAL WIRE EN oo oa Ges acaiisnenets dbewniaia 9.50 
7x22 Tinned Copper. 3 pounds. 
100 feet, DUNE sos ck le csnstenowe: 1.35 
NORMS Mint Rs 4? f ba: 0.014:6.640 Ce MON eM emnadee .40 LOOSE COUPLERS 
HR EI 66-6 0-000. jera ercrmcereinew eaielaieclalers 6.00 Clapp- Eastham NEE BSE > 2 ot 14.00 
AMPLIFYING TRANSFORMERS 7 cae ae RO ee ean ee eT ee 9.00 
Be Come dele aise oacicsise cciacie saneeiew’s 5.00 , 
ES Re ie dniawssieines <i wiesiviasiewcewcels 7.50 GROUND OUTFIT 
A Simple Improvement for Your Rotary Gap. JACKS AND PLUGS Consists of SPDT 500 Amp. Switch, 25 
It Surprised Mr. Henke With its Effectiv uess. Federal Closed Circuit.............0000008 85 feet No. 4 Wire, Clamp and Cleats, pre- 
Federal Open Circuit ............e.seeee 70 idea tia a te aad Sad snd we eu cue waeee 7.00 
Anche —" NPRMMUNNO I y's faclaveialarenivare ecasecoces 1.00 
; : er ic sb SUE ang ede Ud ube dene edioear 2.00 VT SOCKETS 
Also, both stationary electrode mountings Postpaid. Murdock Pe ere Rae Ate craretasacae ct 1.00 
“Aa” “oy MGUY. BORIS DOWNS 6... cicscccecceseces 3.00 
A” and “C” must be made longer or one ALL RADISCO COILS and Wireless Press Radio Service Triple .................... 4.00 
might be mounted upon a small block of Books. Shipping weight 1 pound. 


the same material. as used for raising the 
motor. The other must be made or bent, | : 
so that when the stationary electrode “C” All orders for apparatus not listed as postpaid must be accompanied by post- 
will be just between the rotor electrodes eute havens " 

“J” and “K,” the rotor electrode “D” will 8 Bes. 
be exactly in the center of the stationary SEND TEN CENTS FOR CATALOG 
electrode “B”; this is all clearly shown 
in the drawing. 


The electrode “B” may be made of zinc A. H. CORWIN & COMPANY 


and is as thick as the diameter of the rotor 
electrodes, the width is the same as the Dept. B2, 4 West Park Street, Newark, New Jersey. 
distance from the center of one electrode 
of the rotor to the center of the next, the - 4 
length may be 1 inch or more, as it de- 
pends mostly upon the type. of gap used. 
The slot cut in the center is 3/16 of an 


i” 
inch wide. C ana d jan Write to our nearest branch for 


The support “L” may be made of the ' aati : 
same material as that of the base; it has Price List“‘B” of Radio Apparatus, 


a 3/16-inch hole put into it for a bolt of A ma t eurs Supplies and Publications. 


the same size, also a washer and a hard 
rubber knob threaded to fit the bolt. This 


oe Scientific Experimenter Limited 


The same binding posts are used, altho Dominion Bldg., Confederation Life Bldg., 93 King St., E., 
the connections must be changed around a Vancouver, B. C. Winnipeg, Man. Toronto, Ont. 
bit; the stationary electrodes “A” and “C Arcade Bids., Vaughan Electric Qo., Board of Trade, 
being connected together to one binding Halifax, N. S. 94 Germain Street St. John’s, N’fl'd 
post, while the electrode “B” connection Head Office, at Jone, Ni. B. a 
goes directly to the other post. 11 St. Sacrament St. MONTREAL, QUEBEC 33 McGill College Avenue 


When the high-tension current flows into 
the electrode “A” it jumps across the gap ; 
into “E,” then it passes thru to “D” and | A $2.00 bill will bring you interesting reading and worth while ideas for many 
it then jumps the gap to the electrode “B.” | months to come. Bound volume No. 1 of Radio Amateur News, $2.00 plus postage. 
The rotor moving in a clockwise direction, | Experimenter Publishing Company, 236a Fulton Street, New York City. 
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$7.75 


Every C-W station should have a radiation ammeter. Our Type 127 hot wiro meters 
are well adapted for this purpose, and for the measurement of filament currents, either 
AC or DC. They are also suitable for measuring pulsating currents such as are obtained 
from rectifiers. Increased production has enabled us to reduce the price of these well 
known meters to $7.75. Supplied in a variety of ranges and for either flush or front-of- 
board mounting. 


WHILE FIXING YOUR ATTENTION ON YOUR TRANSMITTER 
DO NOT NEGLECT 
YOUR RECEIVER 


Our 4 Step Inductors have solved the re- 
ceiving coil problem, The wide range of each 
coil reduces the number required to cover 
wide working ranges. No auxiliary mounting 
required. No terminal blocks to work loose. 


Attractive Efficient Reliable 
PRICE $6.00 EACH 


Send for Bulletin 904N 


Type 127 Hot Wire Meter 


Type 226 4 Step Inductor 


GENERAL RADIO COMPANY 


Massachusetts Avenue and Windsor Street 
Cambridge 39 Massachusetts 


Here’s How to Hook Up Your Radio 
Service Audion Control Panel— 


Just hook up your Radio Service panel as this 
diagram shows. You will get a new idea of ef- 
ficiency in radio apparatus at an amateur’s ‘ehenes 
price. Description—Machined bakelite panel 6” PANE 
x 8%”, navy standard socket and rheostat ono . 

mounted on hard wood base; metal parts nickel TYPE SiS O 


plated. Thoroughly tested and guaranteed to 
work fully as well as any more expensive panel. 


DiacrAr? OF _— 
The well-made, FLAMIN DETECTOR a or. 
business - like aaa | @) 
panel at an ama- Si Conneczms — 
teur’s price! ¥ RRbI0 SRE _ 
OONTRA Pines 

Type Sil ager imine 

Price - $7.00 ad Pee oe 


Schedule of Prices on VT Sockets 
“— S2—Single Tube (for bench and experimental 


DP CRS Eek SRbeSERSECE SES cobb bees sbua> soa as sean 1.75 

Type “s3—Double Tube (for amplifier use)......... 3.00 
Type 84—Triple Tube (for detector and two-stage 

amplifier or three-stage amplifier use).......... 4.00 

Type 830—Combination Grid-Leak Condenser....... 50 


New Single Socket 

Spun aluminum 
socket — machined 
bakelite base 244” 
square. Heavy 
phosphor bronze 
contact springs. 
Metal parts, nickel 
plated. 


Type S10 - Price $1.10 


All leading dealers or by mail from 


RADIO SERVICE & MFG. CO. 
Lynbrook, L. I., New York 
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and when it has made 1/16 revolution the 
electrode “J” will come opposite the elec- 
trode “C,” which, being connected to the 
electrode “A,” will pass a current thru 
into “J,” then to “K” and again jump the 
gap between it and the electrode “B.” The 
next spark will pass between “A” and “D” 
and “K” and “B.” This cycle of operation 
is repeated twenty times per second with a 
gap having eight rotor electrodes and re- 
volving 4,500 revolutions per minute. 

In the ordinary gap each rotor electrode 
is used only twice per revolution, but in 
a gap rebuilt, as explained above, each is 
used four times per revolution. Thus the 
discharges are twice as frequent as in an 
ordinary gap. 

If it is desired to know the number of 
discharges per second with a rebuilt gap, 
the following formula may be used 

Number of discharges per second = 


OB Ge ie rd 

—_—§\—., Where E= the number of 
60 

rotor electrodes and R= the number of 


revolutions of rotor per minute. For ex- 
ample, if the revolutions per minute are 4,500 
and there are eight rotor electrodes, there 
will be 72,000 discharges a minute, or 1,200 
a second. Where the ordinary gap with the 
same number of electrodes and speed would 
only produce 600 discharges per second. 
Try this on your rotary spark gap and 
you will be surprised with the results se- 
cured from this simple improvement. 


FLICKERLESS LIGHTS 
I recently found a way to keep on the 
good side of the neighbors and the world 
in general. I put my rotary in a sound- 


cata 


e ° 
3 volts to nov. crcwT 


TOP VIEW 
= [rans 
Key if Fea 
——4 
| bay to equiniizer chuov. 60 cycle 


to rransf. 


His Lights Used to Flicker So Badly That the 
Neighbors Sent in Numerous Complaints to the 
“Juice Foundry’? to Put a Muzzle on Him. 


proof box and made a little device which 
takes all the flicker out of the lights. 

Now this idea of mine was to use a re- 
lay which closed the power circuit of the 
transformer on the downstroke and closed 
an equalizing circuit on the up stroke. A 
small magnetic operating on two dry cells 
thru a telegraph key supplies the motive 
force to the relay arm. An adjustable con- 
tact point is located on each side of the 
arm so that the gap may be closely regu- 
lated. The whole is mounted on a fiber 
base 3” by 2” and provided with suitable 
binding posts, two for the battery circuit 
and three for the power circuit. The con- 
tact points are made of 14” silver and have 
'Y%4 microfarad condensers shunted across 
them. 

This relay is quiet in operation and gives 
a snappy break. Since scarcely any spark- 
ing is noticeable it has little chance to stick. 

The adjustable reactance used as an equal- 
izer was built of 200 turns of No. 20 wire 
on a laminated core 2” square with a tap 
taken in the middle at 100 turns, this gives 
it a regulation of %4 to 1 K. W. which is the 
capacity of my Thordarson transformer; 
when using this system use a change-over 
switch with a third blade to break the power 
circuit while receiving as the equalizers use 
considerable current. This stunt works out 
well in practice, taking all the “flicker” out 
of the lights. Of course, the lights grow 
dim when the load is thrown on but the 
objectionable flicker is entirely eliminated. 

Contributed by RICHARD J. VOIGHT. 
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Radio Operating in the 


“Miniature Navy” 
me | ACME APPARATUS 
For the benefit of those who are not : 
familiar with the term Miniature Navy, I 


will make it known that I refer to the 
United States Coast Guard. 


RADIO TRANSFORMERS 


It has gained this title because while in er ae 
size it : not so —_ as our —— ge AMPLIFYING 
the uniform, pay, allowances, discipline an 
in fact every detail is carried out as in the TRANSFORMERS 
big “outfit,” 1. e., the " S. Navy. P ‘ ew 
In time of peace it functions under the 
Treasury Department. The secretary of this MODULATION 
department at present Mr. Houston is the TRANSFORMERS 
ranking officer; with _ — of ~ 
however, it automatically becomes part o 
the regular peoagt - ‘ Cc. W. POWER 
Its duties are highly important to ship- 
ping, answering SOS calls being one of its TRANSFORMERS 
specialties, then comes ~~ —— of ——_ 
derelicts, floating mines and other menaces 
to navigation. During the storms which FILAMENT HEATING 
swept the Atlantic Coast last winter one TRANSFORMERS 
cutter alone saved over a million dollars’ 
worth of shipping. 
When or - nr agg ~ - “ CONDENSERS AMPLIFIERS TELEPHONE 
usually during the months o pril, May : 
and June, the cutters stationed at Boston DETECTORS TRANSFORMERS 
and New York go to the Grand Banks on 1% HENRY CHOKE COILS 


Se i oe SPECIAL TRANSFORMERS 
of about a month’s cruising around in the 


most desolate place in the world where 
warm sunny weather is unknown, a thick Send for a Copy of Our Manual 


fcy is continuous and worst of all there . 

is no place for “liberty.” This patrol is of Wireless Telegraphy, M12 
kept as a preventative to another Titanic 
disaster. Its upkeep is maintained by several 
governments while the United States sup- 
plies the vessels and part of the money. It 
is on these cruises that the radio operator, 
without whom the patrol would be useless, 
gets corns on his fingers from broadcasting 
iceberg reports. The movements of these 
bergs are watched with eagle eyes so as 
to warn trans-Atlantic shipping when ap- 
proaching this vicinity. 

During the summer months the cutters 
lay up for repairs and the crew secures a 
well earned rest and “leaves” are granted 
generously. The cutters, however, even 


To secure satisfactory re- 
sults in radio communica- 
tion, absolute perfection in 
material and workmanship, 
both electrically and me- 
chanically, is essential. These 
conditions obtain in all the 
material we offer for sale. 
We have on the press a 
manual and catalog covering 
practically the entire field. 
It will be ready for distribution within the next few 
weeks. We make a charge of 25 cents for it, give a 
coupon receipt, which coupon receipt is good for 25 
cents on a future order. 


during the off season are always ready to It will contain 200 pages, size 6 by 9 in. profusely illustrated, printed on high 
respond to an occasional distress call which grade paper with cover in two colors. 

may occur during the calm months. One 

cf the latest duties this service has acquired RADIO EXPERTS AT ALL OF OUR STORES 


is to enforce the prohibition law, to pre- 
vent liquor from being smuggled from for- 


eign countries. This promises to hold in MANHATTAN ELECTRICAL SUPPLY CO., Inc. 


store excitement aplenty. 


ae —_ of this igen is PBs 17 Park Place 110 W. 42nd St. 127 W. 125th St. 
Paratus” and is well lived up to for when 

ae ge ae cd — come from the NEW YORK 

ivision Commander that some vessel is CHICAGO, 110 S. Wells Street ST. LOUIS, 1106 Pine Street 
disabled and in a short time the cutter is SAN FRANCISCO OFFICE, 604 Mission Street 


speeding to her assistance the “black gang” 
firing at top speed, the deck hands pre- 
paring the towing hawser and “sparks” is | 5 
extremely busy trying to establish com- | = 
munication thru the mass of harbor QRM | = 
to obtain latest information for the 
“skipper.” 

Any radio operator who desires experi- 
eiice, sea service and excitement combined 
this branch of service holds forth great 
attractions for him. The period of enlist- 
ment is for one year and is admirably suited 
for a commercial operator who has just re- 
ceived a license and lacks practical experi- 
ence. At the end of a year he will find him- 
self well informed about “J” tubes, audion 
bulbs, amplifiers, radio compass and tele- 
phone sets with which he is in daily con- 
tact. 

Usually three operators are carried 
aboard a cruising cutter. This affords a 
fine opportunity for practice and exchange 
oi personal experiences in the wireless game 
and prepares an “op” to re enter civil life 
capable of filling a much better position 
than at the time of his enlistment. 


iz 
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This New Tuner 
Gets the Big Stations 
Without Loading Coils 


Another letter says: “Your 
New Long Wave Tuner brings in 
all the big stations fine. No load- 
ing coils. There is practically no 
interference whatever from wun- 
wanted stations. Signals come in 
louder than is possible with the 

‘old type instruments used for the 
big stations.” 


Send 2-cent stamp for bulletin 111 
showing new short and long 
wave tuners. 


Colby’s Telegraph School 
AUBURN, N. Y. 


[OCMATEAL EOE) ERT COMMAS ERATE OOUD NET REND TLD TT EDT AAGUL VODA O04 OT UOEEAGOAEEEOCENT ETE COTE COOUE COLO CORES COUNT COD CCTV CELA 
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Here 


TYPE 12 


Realizing the need of a neat, compact and 
highly efficient Variometer for the modern 
receiving set, we have produced one which 
we feel will meet these requirements. 

Type 7 is assembled ready for panel mount- 
ing. A %-inch hole drilled in your panel is 
all that is necessary to mount. 


PRICES Charges Prepaid 


Type 7G. (For Grid]Circuits) $7.50 
Type 7P. (For Plate Circuits) 7.50 


Attractive Proposition to Dealers 


A. W. HALLBAUER 


Sole Agent and Distributor 


1001 N. Lockwood Ave., 


Lattice Wound 


V ariometers. 


Especially De- 
signed tolmprove 


the Short Wave 


Regenerative Circuit. 


It Is! 


TYPE 7 


Type 12 is a complete unit, and consists of 
Type 7 mounted on a 4% x 4% inch Bake- 
lite Panel, incased in a mahogany finished 
cabinet. Four binding posts are provided so 
connections can be made on any side. Both 
types are furnished with a standard 38-inch 
dial and knob, making a very attractive in- 
strument. 


PRICES Charges Prepaid 
Type 12G. (For Grid Circuits) $12.50 
Type 12P. (For Plate Circuits) 12.50 


CHICAGO, ILL. 


NO LIMIT 


The possibilities of experiments with 
undamped wave circuits are unlimited. 
There are all kinds of circuits to try, 
tests to make, observations to record. 


C. W. Transmitters, telephone, tele- 
graph, or buzzer modulated, can be 
made with tubes ranging in size from 
the small ones, operating on B batteries, 


or transformers and rectifiers. 


doing things. 


NUMA, MA 


THE C. 


SUNN 


lL RAUL 


to the big fellows, which require motor generators 


ANY CIRCUIT 


Tuska equipment—inductances, filters, meters and 
other instruments—will fit right in because they are 
designed that way. 
price, they are made for the experimenters who are 


Five cents in stamps will bring you the C. D. 


Tuska catalog, not an illustrated price list, but a 
handy book of information and diagrams. 


HARTFORD-—2, 
SMAI UN OTM A 


wll 


Universal in design, low in 


D. TUSKA COMPANY 
CONN. 


Nr 


Sil 


IMMEDIATE DELIVERIES 


LEADING MANUFACTURERS’ PRODUCTS 


WESTERN RADIO ELECTRIC COMPANY 


ESTABLISHED 


“FOR BETTER SERVICE TO THE WESTERNER” 


550 South Flower Street 


Los Angeles, Cal. 


HOLY BUCKWHEAT !! 
LOOK AT THIS 
COMPLETE RECEIVING SETS 
$9.00 up 
send 5c for catalogs 


S. G. RADIO CO. 
644 East 15th St. B’klyn, N. Y. 


QST ANNOUNCEMENT @5T 


We are now carrying a complete line of 


sending and receiving apparata. All 
standard makes. Our catalog will be at 
your disposal by December 15th. Watch 
for our January ad in this magazine. 


DAVID KILLOCH COMPANY 
57 Murray Street New York, N. Y. 
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A Surprise Party a la Radio- 
phone 


A surprise party and radio dance was 
keld recently at the home of Mr. Joseph A. 
Fried at Flushing, L. I1., which was rather 
novel in its character. 

Music was transmitted from the radio 
station owned by E. J. Simon which was 
located at 4oth Street and Broadway, N. Y., 
and the distance to the home of Mr. Fried 
was approximately 15 miles, air line. This 
station was loaned for the occasion to the 
De Forest Radio Telephone and Telegraph 
Company. The transmitter was a standard 
1-K.W. radio telephone developed by Mr. 
L. C. F. Horle. 

The receiving station consisted of a por- 
table receiver having a wavelength range 
from 170 to 3,000 meters. This was a home- 
made affair made by Mr. Pacent. This 
receiver is equipped with a detector and 
two-stage audio frequency amplifier and 
very efficient thruout its entire range. 
The telephoning was done at 1260 meters 
and altho there was considerable leeway in 
wavelength range, considerable interference 
was noticed from the Btooklyn Navy Yard 
which was forever going with the broad 
spark transmitter which they are using. 

After having a little trouble in tuning 
out the undesired signals, a point was finally 
located where the interference was at a 
minimum and the music came in very well. 
The receiving station was located at the 
top floor of the house from where two 
wires ran to the living room downstairs. 
Here a Magnavox was connected and while 
the music was not very loud, it was loud 
enough for eight or ten couples to dance 
without difficulty. To the surprise of the 
assembled guests, the apparatus worked and 
we received the music without the need of 
faking the entire matter. 

Among the folks who contributed to the 
success of this twentieth century surprise 
party, were some well-known radio engi- 
neers and experimenters. A reporter dis- 
guised as a radio bug noticed several good 
locking young men who suspiciously re- 
sembled the following: Mr. Joseph A. 
Fried, Mr. L. C. F. Horle, Mr. E. V. Amy, 
Mr. George E. Burghardt, Mr. George J. 
Eltz, and Mr. Louis G. Pacent. 


Correspondence from 
Readers 


(Continued from page 380) 
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BELLE 


I know that on warm summer nights they 
are wont to abandon their scientific pur- 
suits and to play the lover for a few brief 
hours. And really, a radio bug makes a 
good one! My friend “T.S.O.” will tell 
you so and maybe he will write and ex- 
press his opinion when he reads this. 
However, let us hear what the other bugs 
have to say about this. 
H. F. SHOEMAKER, 
S.S. Winona, c/o Lock Postoffice, 


Sault Ste. Marie, Ont., Canada. 
CONCERNING DE FOREST PLANT 
FIRE 


No doubt many of our readers noticed 
recent announcements in various news- 
papers describing the fire which took place 
at the De Forest Radio Telegraph & Tele- 
phone Co., New York. Most of the state- 
ments asserted that the plant was com- 
pletely destroyed with a damage of $500,- 
ooo. These reports were erroneous. The 
machine shop is practically intact. All of 
the departments, with the exception of the 
Oscillion Department, are now in operation 
and within six weeks it is expected that the 
entire plant to be operating in even better 
condition than before. 

The loss, which totaled about $40,000.00. 
is fully covered by insurance. 


Radio News for December, 1920 


The Spirit of Christmas 


(Continued from page 370) 
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interest in our club. All his spare time is 
devoted to our advancement. He loves a 
radio set as our chairman loves his ra 
A scewl from that individual interrupted 
the speaker. 

“Proceed,” said the president now smil- 
ing. Unruffled, the young man again broke 
forth in voluble speech. 

“To Paul Knox a real radio set would 
be as a million dollars.” The eulogist was 
quite capable of exaggeration. “What has 
he in the way of a set? Nothing worth 
mentioning. Why? You all know. Knox’s 
aunt will not allow him to work while at- 
tending school and yet she gives him no 
pocket money. Except, yes, she gives him 
the dues for this club. God knows how 
she does it. Fellows, a deserving young 
man has for six months been a member 
of the Q S A. What are we intending to 
do in order to pay him for the enormous 
benefits we have derived because of that 
membership ?” 

Several voices greeted the question. The 
speaker wished to answer his own ques- 
tions. 

“Wait a minute, I will tell you. Christ- 
mas is approaching. Why not present 
Knox with a complete wireless outfit? He 
would be the happiest fellow in ‘the city. 
The club can well afford it. I make a mo- 
tion that Paul Knox, for reasons already 


stated, shall be given a Christmas presénf; ~ 


a complete wireless set.” The speaker sat 
down triumphantly as at least thirty mem- 
bers seconded the motion. 

The chairman banged the table for order. 
Gradually the murmur of voices subsided. 

“No need, fellows,” the president began, 
“to put the motion to a vote but to follow 
the rules all in favor say Aye.” 

A clamorous yell resounded from the 
walls of the meeting room. 

“Now we shall discuss the motion. The 
question is: will Paul Knox accept the 
present? Remember the time we tried to 
exempt him from dues and failed? He 
called it charity.” 

The members stared at one another. 
Several suggestions were offered. The 
chairman listened to all of them. 

“T am afraid,” he said, “Knox will be- 
come aware of our motive in offering him 
a present. I fear he will decline to accept 
He might consider it as he did the dues.” 

“Mr. Chairman.” 

“Mr. Clark.” 

The originator of the motion rose from 
his chair. “I have thought this over but 
wished to hear what the other fellows had 
to say. There is only one way Knox may 
be enticed to accept the present. He must 
believe he has earned it. I will outline 
my plan.” 

Briefly the speaker unfolded a neat little 
plot. When he had concluded there was 
silence. Then loud applause greeted him. 
A second motion was made and carried 
unanimously. Five minutes later the meet- 
ing adjourned. Everyone was sworn to 
secrecy. Nevertheless the events of the last 
half hour were discusst in whispered con- 
sultation. In couples and groups the mem- 
bers left the club room. 

The following week, in front of the larg- 
est radio supply firm in the city, Paul 
Knox surveyed the various instruments for 
sale. It was the day before Christmas. 
The shining apparatus clustered among 
elaborate decorations dazzled him with 
their resplendent settings. He eved one set 
lovingly. 

“If I only had such a wonderful set.” he 
sighed. “The price, let me see. By Jove! 


(Continued on page 411) 
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RADIO CORPORATION OF AMERICA 
RADIOTRONS 


HE rapidly increasing demand for the Radio Corpora- 
tion’s new VACUUM TUBES indicates conclusively { 
that the field appreciates QUALITY manufacture. Ds 
Only an organization possessed of the facilities of the LAMP A ) 
FACTORIES of the GENERAL ELECTRIC COMPANY 
could produce RADIOTRONS in. the quantities -we have 
ordered, and assure a uniform product. 


RADIOTRONS are made by novel and refined methods of 
manufacture under the supervision of experts of years of experi- 
ence in the manufacture of incandescent lamps. They are de- 
signed after specifications laid down by the engineers of the 
General Electric Company’s Research Laboratories — the 
pioneers in the development of Pliotrons. 

RADIOTRON U. V. 200 has already earned an en- 
viable reputation. It was developed specifically for the radio 
Radiotron U. V. 209  2mateur. Economy demanded : — would _— = 

Price $5.00 sitive, would ‘‘stay put, would wot rom ain é stanc ar 

plate battery, and which, moreover, could be sold at a fair 

A price. U. V. 200 requires from 18 to 22% volts on the plate 

ie for best results. The normal filament current is approximately 

one ampere. RADIOTRON U.V. 200 works wonders in cas- 

cade tone-frequency amplifying circuits for magnifying the 

telephone currents in vacuum tube receiving sets, although it 
was designed primarily as a detector. 

RADIOTRON U.V. 201 is an exceptional tube of the N 
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PLIOTRON type, newly designed, and intended for detec- 


tion, and for radio-and tone-trequency amplification. It is / N 
the proper tube for complex amplifying circuits, where bulbs f 
requiring a minimum of adjustment are desired. The normal 
plate voltage is 40. One hundred volts may be used with in- 
IIT creased amplification. 
Each of the above tubes has unique characteristics, and both 
should be a part of every wireless receiving station. 
| AMATEURS — DEALERS — JOBBERS 
The Radio Corporaticn has in manufacture a number of vacuum tube accessories 
( of novel design, New amplifying transformers designed specially for RADIOTRONS y 
y u ‘ are now in manufacture. There are several surprises in store, and wise dealers will 
y Radiotron U.V. 201 — make their application to represent us at once. N 
A Price $6.50 Radiotron U. V. 200 . $5.00 AN 
{ Radiotron U. V. 201 . 6.50 
Standard Tube Sockets . 1.50 
Grid Leaks, Mounted . 1.25 
Grid Leak Units Only . ays 
Grid Leak Mounting. 50 
Intervalve Transformers 7.50 


StaudatdiGrid Leak Burgess ‘‘B’’ Batteries . 3.50 


The Radio Corporatien’s tubes are covered by patents dated 
N y November 7th, 1905, January 15th, 1907, and February 18th, 
A 1908, as well as by other patents issued and pending. ‘Tubes 


licensed for amateur and experimental use only. Any other ¢,.,4ardVacuum Tube Socket 
use will constitute an infringement. | 
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Address all orders and inquiries to: 


SALES DIVISION, COMMERCIAL DEPARTMENT 


RADIO CORPORATION OF AMERICA 


233 Broadway, New York City 
4 — =. = <ONL 
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PLATE BATTERIES 


For TWO DOLLARS you get a 22% volt battery made of five 414 volt flashlight batteries 
the best obtainable. The soldering is with 14 inch brass strip, and. the seahlive aud negative 
terminals are of the same, drilled for bolt and nut connections, No wires to break. Hun- 
dreds of Jersey users boost this combination to the skies, 


These batteries are made to last 


You can tap in on the voltage by means of a clip which we provide. 
Mail orders should be accompanied by money order. Reference, Merchants’ & Manufacturers’ 
National Bank, Newark, N. J. 


Shipments parcel post paid anywhere in U. S. 


Are you making your own regenerative set? Black fiber parel 
SPECIAL 7 x 20 x %, just the right size for a Salieen,. tales $3.00 


ECONOMY RADIO SUPPLIES COMPANY, 232 Sanford St., East Orange, N. J. 


DON’T forget the Batteries. Ask 2AUM, 2AXH, 2APA, 2GF, 2HG. They use them. 


HAVE YOU SOMETHING TO SELL OR EXCHANGE? 
A classified ad in Radio News will reach 40,000 at a cost of only 4. 
cents a word. Try one in the next issue! 


MADAAAAAAABAMMALAAAAAAS 


It contains the follow- 
ing 44 chemicals: 


Alum Al,(SO,)3, (NH4)2SO; 
Antimony (powdered) (Sb) 
Ammonium Aqua 

(NHs+H,0) 

Ammonium Carbonate 

(NH4) 2 CO, 

Ammonium Chloride (NH,Cl) 
Ammonium Sulphate 

(NH4)2 SO, 

Barium Chloride (BaClz) 
Boric Acid (HsBOs3) 
Brimstone (Sulphur) (S) 
Calcium Chloride (CaCl,) 
Calcium Oxide (CaQ) 
Calcium Sulphate 

(CaSO,2H.O) 

Charcoal (Carbon) (C) 
Chloride of Zinc (ZnCl) 
Copper Sulphate (CuSQ,) 
Férrous Sulphate (FeSQO,) 
Ferrous Sulphide (FeS) 
Glycerol (Glycerine) 

C3H; ( 3 
Hydrochloric Acid (HCl) 
Iodine (1) 

Iron Chloride (FeCl) 

Iron Oxide (Fe.0Os3) 

Lead Acetate Pb (C.H 302). 
Litmus Paper 

Magnesium Carbonate 

(MgCQsz) 

Manganese Dioxide (MnO.) 
Mercury (Quicksilver) (Hg) 
Nickel Chloride (NiCl2) 
Oxalic Acid (HsC.0,4) 
Sodium Bicarbonate 

(NaHCOs;) 

Sodium Borate (NaBO.) 
Sodium Carbonate (Nas,CO;) 
Sodium Chloride (NaCl) 
Sodium Nitrate (NaNOs) 
Sodium Phosphate 

(NasHPO,) 

Sodium Sulphate (Na.SO,) 
Sodium Sulphite (Na,SO3;) 
Stannous Chloride (SnCl.) 
Sulphate of Nickel (NiSO,) 
Sulphate of Zinc (ZnSO,) 
Sulphuric Acid (H2SO,) 
Tin (Granulated) (Sn) 
Zinc (Metal) (Zn) 

Zinc Carbonate (ZnCO3) 


The following apparata 
are furnished: 


One Standard Washbottle 

One Alcohol Lamp 

One Conical Glass Measure 

One Erlenmeyer Flask 

One Glass Funnel 

One Delivery Tube 

Six Assorted Test-Tubes 

One Test-Tube Holder 

Ten Sheets of Filter Paper 

One Glass Dropper 

One Spoon Measure 

Glass Tubing 

One book containing Trea- 

tise on Elementary Chemis- 

try and 100 Chemical Ex- 

periments to be performed 
with this outfit. 
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“The Joy of Father and Boy.” 


Chemical Laboratory 


We present herewith to our friends our new E. I. Co. Chemical Labora- 
tory which contains real chemicals and apparata to perform real chemi- 


cal experiments. 


This outfit is not a toy, put up merely to amuse, but 


a practical laboratory set, with all the chemicals, apparata and reagents 
necessary to perform real work and to teach the beginner all the secrets 


of inorganic chemistry. 


With this outfit we give free a book contain- 


ing a Treatise in Elementary Chemistry, useful data and recipes, and 
100 instructive and amusing experiments. 


DESCRIPTION OF THE OUTFIT 


The outfit consists of forty-four (44) Chemicals all 
C. P. (chemical pure) put up in appropriate wooden 
boxes, glass bottles, and hermetically closed jars. The 
acids are put up in glass bottles, with ground-in glass 
stoppers and there is a sufficient quantity of chemicals 
supplied (mostly one to two ounces) enough to make 
dozens of experiments with each. See list of Chemi- 
cals herewith. 

The apparata furnished are all of the best obtainable 
make and of standard laboratory size and shape. A 
list of the 17 pieces of apparata furnished wiih this 
outfit is printed also herewith. 

The Instruction Book is a real Chemistry Course 
for the Beginner. Some of the Contents are: Divi- 
sion of Matter: This is a Treatise on Elementary 
Chemistry and deals with the theory of the Ele- 
ments, Molecules and Atoms, etc. Chemcial Nomen- 
clature: This explains in simple language the deri- 
vation of the chemical names of the elements and 
their compounds. There is a chapter on Laboratory 


Operations; Glass Working; First Aid; Fire Ex- 
tinguishers; Experimenters’ Aphorisms, etc. 


The Price is $6.75 


Shipping Weight 10 Ibs. 


A good part of the book is devoted to Weights and 
Measures. The Metric System, the English system 
and the U. S. System are fully explained. ; 


The following tables are furnished: Symbols and 
Atomic weights of the Elements; Measures of Weights, 
Volume, Capacity and Length; Per Cent solutions: 
Conversion of Measure expressed in parts; poisons 
and their antidotes; Technical and common name ot 
chemical substances; Formulas for Cleaning various 
substances, etc., etc. 


Among the 100 Experiments are: 


How to make chemical tricks; How to make invisible 
and magic inks; How to test flour; How to test soil; 
How to Make Chlorine Gas and smoke (German War 
Gas): How to bleach cloth and flowers. How to pro- 
duce Oxygen and Hydrogen; How to make chemical 
colors; How to test Acids and Alkalies and hundreds 
of interesting hints and formulas. 


(Can be shipped by Express only) 


THE ELECTRO IMPORTING CO., Mfrs. 


rrapemarxk 236-A FULTON STREET, NEW YORK CITY srapemarx 


@ 


“THE LIVEST CATALOG IN AMERICA” 


Our big new electrical cyclopedia No. 23 is waiting for 
you. Positively the most complete Wireless and elec. 
trical catalog in print today. 80 Big Pages, 300 illus 
trations, 200 instruments and apparatus, etc. Big 
“Treatise on Wireless Telegraphy.’’ 20 FREE cou- 
pons for our 160-page FREE Wireless Course in 20 
lessons. FREE Cyclopedia No. 23 measures 6x9. 
Weight % Ib. Beautiful stiff covers. 


ELECTRO IMPORTING CO. 
236-A Fulton Street, New York City 


I enclose herewith 10 cents in stamps or coin, to 
cover postage, for which please send me your latest 
Cyclopedia Catalog No. 23 as described. 
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(Continued from page 409) 
They are giving it away. What’s this 

In his enthusiasm over the beautiful cab- 
inet radio receiving set, he had failed to 
read the sign above it. For a moment he 
was puzzled, then surprised, the surprise 
turned to gratitude. The members of the 
QS A Radio Club did not reckon with 
the quick thinking powers of Knox. He 
understood their motive immediately. 

“Some club,” thought the gratified young 
man. “If I could only return the gift in 
some way. What a fine way for the boys 
to present me with the set.” 

He read the notice again: 

To Paul Knox. Winner first prize. In 
smaller letters followed: A meeting of the 
board of directors of the Q S A Radio 
Club, six months ago, voted out one hun- 
dred dollars to be presented in the form of 
a receiving set to the member who accom. 
plished the most for the organization. The 
meeting remained a secret. No member 
was aware of the prize to be offered. The 
best man wins. Service was given without 
encouragement of any kind. 

Knox was happy. Christmas would be 
bright for him after all. He walked erect, 
he inhaled the fragrance of holly branches 
which decorated many a store. Happiness 
was everywhere, he joined into it. Thus 
the members of the Q S A Radio Club dic 
something to be proud of for a long time 
to come. 


”? 


Dictionary of Radio 
Terms 


(Continued from page 377) 


diameter, called Secant, passing through 
other end of arc. 

Tangent Galvo—One so called because the 
strength of currents passt thru it are to 
each other as the Tangent of the respec: 
ive deflections. See Galvanometer. 

Tangent of Angle—Is tangent of arc meas- 
uring or contained in that angle. It is 
Cotan of Complement. 

Tapper—Similar to electric bell but so ar- 
ranged that hammer gently taps coherer 
and thus decoheres filings after passage 
of each incoming oscillation. 

Telefunken—German system of Radioteleg- 
raphy. Translated into English is “Spark 
Telegraphy,” or, more literally, “Far or 
distant Spark.” Distinctive features are 
its Quenched Spark and Electro-lytic De- 
tector. , 

Telegraph—Any apparatus for transmitting 
intelligence from one point to another at 
a distance. Literally, “writing at a dis- 
tance.” Generally used in conjunction 
with the Morse Code. 

Telegraph Naut—Nautical mile of 2,029 
yards or 1.1528 statute miles. 

Telephone—An instrument having a disc 
of soft iron, diaphragm, held over and 
near to an electromagnet whose windings 
are such that very weak electric currents, 
whether direct or unidirectional impulses, 
will cause disc to be attracted. Attrac- 
tion and retraction of this diaphragm pro- 
ducing audible sound waves. Speakin 
at a distance literally. . 

Telephone Condenser—A condenser of tin- 
foil and mica, variable by a plug, which 
is used for putting telephones in most 
sensitive condition. 

Tellurium. Te—Semi-metallic rare element 
having a silver-white color with a metal- 
lic lustre. Found in small crystals and 
in combination with various metals. Is 
very brittle. The crystals are used as a 
rectifier. A.W. 126.6. S.G.6.27. Mit. Pt. 
42°F. See Graphic Tellurium. Nagya- 
gite and Sylvanite. : . 

Temperature Co-efficient—Increase in unit 
resistance per unit increase of tempera- 
ture. 

(Continued on next page) 
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Build your own apparatus 


Use Parts 


; ‘ ; 7 
All prices post paid. Reliable dealers 
Catalog" sent for 5c. wanted. 


(7 
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Type 103 Panel{Switch 


Type 101 Panel; Switch 2 ed  — te which is 
ci ot ° ouble pole an ouble throw. 
poy sgea 3 = See Type 102 Panel Switch — Panos vaveeies condenser 
: rom S; ” 
in two sizes, 1” radius brass A compound switch consisting of radius ‘eodingy finish “750” Nickel 


finish 40c. Nickel finish 50c. ‘wo electrically — independent finish 85c 
: switches mounted with concentric ‘ 
12” radius brass finish 50c. knobs. iY" radius brass finish 


Nickel finish 60c. $1.10. Nickel finish $1.25. 


~ 
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~ 
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Type 121gRheostat 


Buitable for table or back of 
panel mounting. Has turned alu- 
minum case, convenient binding 
26 oy F posts and 6 ohm resistance unit 
“np, / with all off and all on positions. 

“Mt vinyyed i — and “—— designed 
blade insure smooth running and 
to mount. Complete with Type positive contact. Only coonsten 
116 Dial and 6 contacts $2.25. space 2” in diam. on your panel, 


Complete with Type 116 Dial and Type 116 Indicating Dials Ny, '21A with, Tei ia 


{f contacts $2.50. 

Of polished hard rubber accurate- Pointer $1.75. 
ly engraved, filled with brilliant 
white, furnished complete with 


shaft. 90° scale 0-50 or 180° 
scale 9-100. 2” diameter $1.25. 
3” diameter $1.50. 


Type 104 Panel Switch 


A complete unit for back of panel 
mounting. The latest and best 
in rotary panel switches. Better 
looking, more efficient and easier 


%, 


Type 14B Rotary Disk 


The same style rotor as used on 
our famous belt driven gap, only 
with bakelite center and brass 
bushing to fit your motor shaft. 
Size is 454” diam. and 9/16” 


Type 5A Variometer 


thick. This rotor being light Vari Made fi 

and perfectly balanced will give ocoupler Rotor parts, unite are 

excellent results on any small ‘ SS lustrated, may easily be mounted 

ved = gr State size of variocouplers, etc. Size is 3%” gy AE SE "oun Pa 

8 when ordering. No. 14B in diameter and 2” wide. No. 101 with coils in series pre 175-450 

Rotary Disk $6.00. Rotor $1.00. meters. No. 5A Variometer $8 
ILCOX LABORATORIES, INC. 

6é 
LANSING ‘Manufacturers”’ MICHIGAN 


We Will Surprise You 


Christmas 
Introductory Offer 


UNTIL JAN. ist, ONLY 
Less Tube and Batteries,,9 9029) 
For complete description send stamp at 
once for circulars. 


RTS instruments backed by a reputati 
which guarantees quality and entiefaction. 


RADIO TESTING STATION 


BINGHAMTON, N. Y. 


READ the CLASSIFIED ADVERTISEMENTS on PAGES 
420-422. YOU’LL FIND MANY GOOD THINGS THERE. 
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GIVE HIM THE WORLD 
AS A CHRISTMAS GIFT 


Even though that ‘‘kid’’ 
of yours may have good 
radio apparatus, the ad- 
dition of the _ super- 
efficient C. R. L, Para- 
gon Regenerative Re- 
ceiver will open up a 
new world to him. Ama- 
teur and commercial sta- 
tions all over the coun- 
try will ‘‘come in’ as 
loud as he now hears 
locals. 


The C. R. L. Paragon, 

with its tremendous 

amplification factor and 

extreme electrical ef- 

C. R. L. Paragon Reg. Receiver ficiency, combined with 

‘ mechanical perfection 

and convenience, makes the ideal Christmas present—and you can be sure that it will 

be appreciated—BUT be sure that you get the genuine C. R. L. product. Look for our 

name on the instrument. The genuine C. R. L. Paragon is used in almost all long distance 
stations throughout the country. 

Price—F. O. B. Chicago, $65.00 


Licensed under Armstrong patents, 
Special preparations made for Xmas deliveries. Write for our descriptive bulletin. 


CHICAGO RADIO LABORATORY 


1316 Carmen Avenue. 5525 Sheridan Road. (Testing Station 9ZN) CHICAGO, ILL., U.S.A 
S33 LEV SSSSASLESSSESSESESESEEBEEEEERESN SG 
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DO YOU KNOW 


that the ACE Type B 2-step 
Amplifyer will give you 450 
times amplification of signal ? 
Price, $20.00, ready to wire. 
Diagram furnished. 


We manufacture and handle 
complete lines of Radio in- 
struments and accessories. 


Write for Catalog. 


“You may pay more—but you can’t buy better.” 


THE PRECISION EQUIPMENT COMPANY 


2437 Gilbert Ave. Dept. A Cincinnati, Ohio 
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Temporary Magnet—One losing its mag- 
netism after source of supply is with- 
drawn. Most electro-magnets are tem- 
porary. 

Telegraphy, Radio—The art of sending and 
receiving radiograms. 

Telephony, Radio—The art of sending and 
receiving radiophones. 

Tesla Coil—-An oscillation transformer for 
producing high potential discharges from 
oscillations of low potential. Somewhat 
_similar to ordinary transformer though 
much more heavily insulated, and has 
ends of secondary connected to a con- 
denser which discharges across a spark 
gap, thus increasing rapidity of oscilla- 
tions which then pass into a second in- 
duction coil. This second coil has no 
iron core. 

Thermal Detector—One depending upon 
the heating of a fine wire by the passing 
oscillations. See Barretter. 

Thermo Electricity—Electricity produced 
by heating two different metals, placed 
end to end at their junction. See Ther- 
mopile. 

Thermopile—A chain of two different me- 
tals arranged alternately, which, upon be- 
ing heated at the alternate joints, pro- 
duces an electric current. In combina- 
tion with a delicate galvanometer forms 
a senstive thermometer. 

Thimble—A metal ring, though sometimes 
heart-shaped, with a groove round its 
circumference to receive rope spliced 
round it. 


Awards of Portable 
Radio Prize Contest 


(Continued from page 365) 


REAL RADIO APPARATUS 
Distributors—De Forest, Murdock, Grebe, Headquarters for Grebe Apparatus in 
Clapp Eastham Apparatus. Perfection ee Tee 
Tuners and Condensers. Benwood Rotary 
Quenched, Honey Comb Coils, Better ““B”’ 

Batteries. 
Phila., ‘““Radisco Agency” 
The First Wireless School in America. © 
Established 1911 
Day and Evening Classes. 
Correspondence Course. 


PHILADELPHIA SCHOOL OF 
WIRELESS TELEGRAPHY 
Parkway Bldg., Broad and Cherry Streets 


WHETHER YOU ARE IN THE MARKET TO BUY OR SELL, THE 
CLASSIFIED COLUMNS OF RADIO NEWS WILL GET RESULTS FOR 
YOU. TRY THEM. 


the condenser plates. This feature permits 
the condenser to be variable between any 
two values of its entire range. For general 
work, the scale should read maximum 
when the plates are as: close as possible, 
giving a zero so low that it does not increase 
appreciably the amount of secondary in- 
ductance. This condenser has a somewhat 
greater capacity than a 17-plate Murdock. 
CONNECTIONS 


The ’phone tips connect with stiff spring 
brass strips when pushed into two holes in 
the front of the case. (See photograph 
showing front view.) One of these spring 
clips (the right hand one), is held by the 
screw which fastens the crystal (a De- 
forest mounted galena crystal) to the small 
panel. The other clip is held to the smail 
panel by screws A. The rest of the hook- 
up is as follows: 

From detector post to one condenser pil- 
lar; from condenser bushing K to left 
phone clip (held by A) to secondary switch 
arm; from. beginning of secondary winding 
to one condenser pillar. This system of 
connections reduces to a minimum the 
amount of connecting wire. A small fixed 
condenser may be connected across the 
phone clips and placed beneath the vari- 
able condenser as suggested at M, altho 
this will not increase the strength of very 
weak signals. 

PRACTICAL USE 


In one of the accompanying photographs 
the set is being used in connection with a 
collapsible coil aerial consisting of 50 turns 
of No. 16 bare copper wire spaced one inch 
apart. The coil is one foot square, the turns 
being supported by silk fish line. 

When making use of a fifty foot antenna, 
this set will tune to six hundred meters 
with the secondary condenser at zero. 
Cape Race, Brooklyn, Norfolk, Miami and 
scores of other commercial stations, as well 
as amateur stations in the first three dis- 
tricts, have already been heard in the short 
time since the set was completed, using the 
50 ft. aerial. 
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Raided By Radio 


(Continued from page 371) 
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receivers which gradually increased until 
it became a roar. Then abruptly the 
strange sound ceased and all was_ quiet. 
Glancing at the clock he saw that it was 
just twenty-eight minutes past eleven. 

The radiophone station had nothing for 
San Francisco so Crosby stoppt for the 
night, promising to call the Pennsylvanian 
when he had secured a radiogram for Phil- 
adelphia or thereabouts. 

The following evening found Crosby in 
an attempt to “raise” the radiophone again, 
but in this he was not successful. No 
doubt it was due to the atmospheric con- 


rALKING! 
ditions that made it impossible. 


Not knowing what to do he finally de- hen it c : : “14: 
gece ae ae When it comes to coils for that set you're building, 


teurs inviting some one to play a game you will want HONEYCOMB COILS—they’11 sure make 
ot “chess.” Even though the contest was oo Y itt 
ended ee Sek cnctain Gat ts eankd Gud the lil’ signals trickle down your antenna like a ton of 


an eager opponent. In this he was right S : 
and was soon engaged in a game with an brick. Each earful will be a lump of pleasure. 


amateur in Burlingame. 


“L—15,” sent his opponent, and Crosby a : : 166 ee 
cus aad Ge eae a And our price list is a sure cure for “howling’’—just 
space I5. take a slant at it, and then let us know how many. 


At the conclusion of the game, Crosby 
being an easy winner, another unsuccessful 
attempt was made to get in communica- 
tion with the station near the Atlantic. PRICE LIST 

“All in the weather, I suppose,” Crosby 
complained regretfully to himself, “and | 


; i Turns Price Turns Price 
have three messages for him too,” he added 
ruefully. — I'll a let on lay Unmounted Unmounted 
over unless Chicago will take them.” How- 
ever, the operator at that city could not be We Fea na aes $ “50 300. +e seen $ 85 
—, , oo Ry oe aieieiniers -50 yO > Serre -9O 
gain, as on the previous night, rosby 

heard the low rumble which gradually in- -sitliadabdadeaiame 60 a 1.00 
creased in tone until . pee a “>.  eeeerrer .60 Ge es00exs 1.15 
roar in the receivers. It sounded as if it I 
emanated from the very center of the earth, ssllaaiiaaienade 65 7590 -eeeeees 1.35 
. agate was it. The hands of the eee -70 NE case dean 1.60 
clock again pointed to 11:28! The same a 
time as the evening before! «:silaindaaainandiade “75 TR <9 see 02 7. 

Was it ordinary atmospheric distur- 250 ..-.2-e-- 80 a 2.50 
bances? No; Crosby was sure that it was 
not. Never in all his experience as a radio } ; : 
operator had he heard such a queer sound Any of the above sizes will be sent postpaid to all 
in his receivers. It reminded him of the ‘ ‘ , . , 
rumble of a caged monster. What on points in the United States upon receipt of remittance. 


earth could it be and why should the same . : : 
dick tidal acme cae nights in_ suc To avoid delay or possible loss remit only by Postal 
cession at the same time by the clock: 

The thought of interplanetarian radio en- Money Order. 
= his a -— quickly — 
this impossibility. Fifty million miles was 
no joke as several American scientists had COTO ] 87 WILLARD AVENUE, 
found out when they tried to erect huge o~ e PROVIDENCE, R. I. 
radio receptors to attempt to receive the 


signals from the other planets, Mars for 
instance, . aaa reed 


No; the strange rumblings were not 
INSTRUMENTS 
B unne l l Always Reliable 


caused by the Martians or their neighbors, 
JOVE DETECTOR 


he was certain of that, but what caused the 
unearthly signals in his receivers? He did 
not know but meant to find out. 

Handiest, Handsomest, Best 
Sample by Mail, $2.00 
Tested Galena Crystal, 25c 


We are distributors of the Standard Electric 


: Novelty Co.’s Type B “Cyclone” Audion Batteries. 
had first seemed to totter on their founda- Also of De Forest and all the leading manufacturers 


tions, then with a slight “puff” the walls : of High Class Wireless Apparatus. Send stamp for 
blew outward as if a terrible explosion had (GHEGAN PATENT) new edition 42RN Catalog. “ 


occurred within. Both station houses had 

been reduced to débris in the same manner | J. H. BUNNELL & CoO., 32 Park Place, New York 

and both at the same time, 11:28 p. m. 
Allen Crosby gazed up from the paper 

in his hand with a frightened look upon his 

face. : , Bound Volume No. 1, Radio Amateur News, 12 issues, July, 1919—June, 1920. Attractively 
Twenty-eight minutes past eleven,” he Bound. Only $2.00 plus postage. A most valuable asset to your library, Order today. 

-epeated slowly, “could it be by any chance 


The. next morning’s paper had an ac- 
count of how, for the last two nights two 
local police stations were wrecked under 
decidedly queer circumstances, in each case 
killing several men. 

Spectators had said that the buildings 


, a 
THE “ILLINOIS” VARIABLE CONDENSER 


The Condenser with “Star Spring” Tension 
MADE RIGHT—STAYS RIGHT 
Hard Rolled Aluminum Plates 

These condensers are made by a watch me- 
chanic schooled in accurate workmanship. Per- 
sonally we will need no introduction to Amateurs 
who have “listened in” for “‘time” and “‘weather” 
from 9. ZS. 

Three Styles: No. 1. Panel; No. 2. Open Type 
as shown; No. 3. Fully Encased. Anti Profiteer. 
Less than pre-war prices. Fully assembled and 
tested, 

Style No. 1 No. 2 No. 3 Money back if not 

43 Plates, $3.50 $4.50 $4.75 satisfied. Just return 
23 Plates, 275 3.75 4.90 condenser within 10 
13 Plates, 2.25 3.25 3.50 days by insured P.P, 

Sent Prepaid on Receipt of Price. 

Except: Pacific States, Alaska, Hawaii, Philip- 
pines and Canal Zone, add 10c, Canada add 25c, 
Foreign Orders other than Canada not solicited. 
NOTE: Above Prices Effective November Ist, 1920. 

The “ILLINOIS” is rapidly adding to the num- 
ber of its friends. The bouquets they fling only 
spur us to still more careful work, and more rigid 
inspection. It is a matter of pride that among the 
thousands of instruments sent out, not a single 
complaint has been received of bad condition. 
This may possibly be because every instrument is 
subjected to the scrutiny of the “old man’s” 
eyeglass. 

Now we will take you into our confidence, and 
tell you the reason for the above slight change in 
price. We know more about manufacturing costs 
than we did when we started. Then, there have 
been sharp advances in the cost of materials; in 
some cases nearly 100 per cent. 


Again the difference in the price of the various 
sizes and styles were originally based almost en- 
tirely on the difference in material. Experience 
has shown that as the number of plates increases, 
the labor of assembling and adjusting increases 
in a much greater ratio. For this reason the 
slight .advance we make in the new list is in the 
larger units; the smallest remaining unchanged. 
Patent is pending on the “Star Spring” feature, 
which has been very valuable. The action of this 
spring produces an unvarying friction that holds 
the “rotor” in any position to which it may be 
set, and at the same time automatically centers 
the plates in relation to each other, and prevents 
any possibility of “endshake.” 


The plates are in proper relation by construc- 
tion, and will remain so, obviating any necessity 
of readjustment. Once right, always right. Once 
mounted on your panel, there is one thing that 
you can depend upon to never give you trouble. 
We again thank our friends for their letters of 
generous appreciation. 

Kindly note: We issue no Catalog, and make 
no “trade discounts”. We set our prices at the 
lowest limit, and leave the “‘middle man” out for 
the sole benefit of the “‘consumer”, 


G. F. Johnson, 625 Black Ave., Springfield, Ill. 


“wrecked at 11:28! This was conclusive! 


Learners “HYTONE” 


KEY AND BUZZER SETS 


With Code and Instructions. 


Easily tuned buzzer (2 adjusting screws), 
silver contacts. 


PRICE $1.75 

WITH FLAT SPRING KEY $1.25 
Buzzers, unmounted ............... $0.50 
Lever keys unmounted............. 1.00 

High grade lever type sending key, 
Bakelite base and knob........ 1.50 

Amateur Radio Builders Handbook, 
by R. U. Clark, 3rd; price........ 1.00 


(All postbaid) 


AJAX ELECTRIC CO. 


Palmer St. Cambridge. 38, Mass. 


that those rumblings in my phones hac 
anything to do with this?” 

It was a question open to debate, and 
the more he thought of it, the more cer- 
tain he was that the two were connected 
in some unexplained way. Thinking it 
would be to his advantage to visit the scenc 
of last night’s wreck, he immediately did 
so in search of information. After spend- 
ing an hour or more in the vicinity of the 
devastation he discovered something be- 
neath the ruins which caused him to utter 
an exclamation. 

Quickly hurrying home he at once began 
on the solving of the mystery, as he was 
almost certain that he was on the righ 
track. 

He first constructed a large frame upon 
which he wound wire. Although rather 
crude, it would serve its purpose as < 
“loop” antenna. Upon the completion of 
this instrument he suspended it from the 
ceiling of his radio room and connected it 
to his set in lieu of his regular aerial. He 
was greatly pleased to find that with this 
improvised loop he could locate any trans- 
mitting station by simply rotating the coil. 

Knowing the location of several ama- 
teurs in the vicinity he found that the in- 
strument pointed to their exact locality. 
With this “Radio Compass” it would b« 
easy to determine the location of the 
strange signals, and when this was learned 
the secret of the destruction of the police 
stations would also be solved. 

That evening he did no transmitting but 
waited patiently for the mysterious signals. 
Again at 11:28 the strange rumblings oc- 
curred and Crosby obtained the location of 
the sender by moving the coil about. 

Upon a map of San Francisco, Crosby 
drew an arrow in the general direction of 
the source of the radio signals. Seven 
blocks due west of his home was a large 
hill, from the top of which the Pacific 
Ocean, the Bay, and neighboring territory 
for miles around could be seen. 

The mysterious sender was on this hill 
as the compass pointed in a dead-line to- 
ward the summit! 

With this information Crosby left the 
house, first having learned from the tele- 
phone central that another police house was 


The maker of the strange rumblings was 
the one who had ruined three police sta- 
tions in San Francisco. 

Since the Fire of 1906, the top of this 
hill had been uninhabited. The only struc- 
ture remaining being a dilapidated two- 
story house, once used for an observatory 
but long-since abandoned because of the 
numerous fogs of San Francisco. 

Toward this place Crosby made his way 
without delay. It was a moonlit night and 
two white masts could be discerned rising 
from the roof of both ends of the house. 
Suspended between them was a wireless 
aerial! Crosby was not greatly astonished 
as he was on the look-out for just such a 
thing. 

Crawling close to one of the lower win- 
dows Crosby peered into the lighted base- 
ment. Five men were inside sitting about 
a rickety table with an oil lamp illuminat- 
ing the room. One of the men was speak- 
ing and Crosbv with his ear close to the 
window pane distinguished every word. 

“Well, that make three of them,” the 
man within said with a chuckle, “and an- 
other scheduled for to-morrow night.” 

At this the rest of the men laughed and 
one of the others spoke. 

“Come on, let’s get some work done to- 
night,” said the man, evidently their leader. 
as he picked up the lamp and advanced to 
the other end of the basement. 

Crosbv changing his position saw the 
man with the lamp raise a trap-door in the 
floor and the next moment the five men 


RACINE WISCONSIN 


offers 


RADIO 
LETTERGRAMS 


to the 


RADIO AMATEUR 


A Standard form Telegram 
Blank especially designed for Am- 
ateur use, showing wavelength, 
relaying station, type of trans- 
mitter, etc. 

— Prices — 
$0.20 per pad of 100 
$2.00 per thousand 


Prices on larger quantities on application 


RADIOFORM PRINTERS 
207 Baker Bldg. Racine, Wis, 
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RADIO AMATEURS 

Judge for yourself what kind of RADIO 
equipment you shall purchase, but remem- 
ber that any piece that you select can be 
procured from us at a saving to you pro- 
vided it is dependable and efficient in oper- 
ation. 

We will be glad to build equipment of 
special design to meet your requirements 
if you can not find what you desire in 
standard equipment. Let us hear from you. 
We want your name and address so that 
we will be able to keep in touch with you, 
and we will send you descriptive bulletins 
of new apparatus together with our price list, 


Northern Radio Laboratory 
Specialists in Radio Apparatus 
111 Main Street Clyde,‘ Ohlo. 


Radio Service 
Station 


{Complete facilities{for{panel engraving 
and model work for the experimenter. 
Expert workmanship at prices ama- 
teurs will be glad to secure. 

Watch for our next months 


announcement of ‘‘FADA’’ 
& Radio Speciclties 


FRANK A. D. ANDREA 


1882 Jerome Ave. 
Bronx, New York 


were out of sight and the lower part of 
the house was in darkness. { 


PAPAL L ILLS, 


VWAAAAAAAAAAAAAAA 


Radio Engineering ;Principles 
By Lauer and Brown ; 
300 pages Price $3.65 postpaid 
This is one of the latest radio books 
and covers the vacuum tube in a com- 
prehensive manner. 
Experimental Wireless Stations 
By P. Edelman 
392 pages Price $3.15 postpaid 
An excellent book for the beginner or 
advanced experimenter. Covers both 
radio telegraph and telephone. 
What books do you need? 


SWANSON BROS. 


Technical Book Service 
Dept. R., 186 No. LaSalle St., Chicago 
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RADIO APPARATUS 


built to your specifications. Raw ma- 
terial and parts. Machine work done for 
experimenters. Get my prices before 
buying elsewhere. 


A. C. PENFIELD 
CONNEAUTVILLE, 
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At the Post Office Building early the 
next morning Crosby related his story to 
the Chief of the Secret Service. He told 
how he had used the Radio Compass in 
locating the men and repeated the conver- 
sation he had heard the evening before at 
the window of the deserted house. To the 
best of his ability he described the men in 
the house, at which the Secret Service 
officer broke in with an exclamation. 

“Why, that’s the most notorious gang of 
counterfeiters this side of the Rockies!” 
said the man excitedly. “They’re wanted 
in a dozen cities thruout the United 
States. There is a reward of $5,000 for 
their capture! Here,” he said as he drew 
out five small photographs from his desk, 
“is that them?” 

“Yes,” replied Crosby, “it’s them beyond 


a doubt. But why should they wreck om 
police stations? I don’t understand that 
part OL it.” 


“T haven’t the slightest idea unless they 
are afraid of being captured by our local 
police and are taking precautions by ruin- 
ing the station houses, with hopes of kill- 
ing officers.” 

At eleven o’clock that evening ten op- 
eratives of the Secret Service surrounded 
the house on the hill while five more with 
Crosby entered the house from the main 
floor. 

“They’re all in the basement,” whispered 
one of the detectives and silently the men 
made their way to the lower regions of the 
house. 

The raiding party paused before the 
door leading to the room where the coun- 
terfeiters were and listened a moment. 
Voices could be heard on the other side 
of the door. 


“Hands up!” commanded one of the de- | 


tectives as the door was suddenly flung 
open and the party filed through into the 
room. “Hurry up, reach for the ceiling!” 

The five law-breakers stared into the 
muzzles of six wicked-looking automatics 
and slowly raised their arms. When they 
were all handcuffed and led to a waiting 
autobomile for transportation to a safe 
keeping place, the Secret Service men and 
Crosby searched the building. Under the 
floor of the basement was a large room 
with apparatus for making counterfeit 
money and a stock of counterfeit bank- 
notes was found near-by. 

Crosby was more interested, however, in 
the method the men used to wreck the po- 
lice stations. In one corner of the base- 
ment a radio outfit was discovered. In- 
stead of the ordinary transmitting appa- 
ratus, in its place was a large cabinet with 
many switches, surmounted by a_ huge 
pointer. 

Later at the city prison where the crimi- 
nals were placed, the leader of the gang, 
one Dr. Hemmingway, made a complete 
explanation of the apparatus found in the 
corner of the basement. 

“Yes, I invented the Ray Projector,” he 
said, “and it served its purpose well. We 
had already wrecked three police stations, 
our object in this being to diminish the 
force as much as we could in order to 
escape capture. The fourth was to be 
wrecked to-night, when you came. As long 
as the game is up I may as well tell you 
the principle of my invention. 

“When I desire to wreck a building | 
manipulate the pointer until it points in the 
exact spot of the building to be ruined. 
Of course the building must have a wire- 
less antenna on it. Then using an enor 
mous current a powerful ray is directed 
toward this antenna. Previously, however. 
a box of high explosive is placed in series 
with the lead-in of the aerial near the ap- 
paratus. That being the work of my men 
who planted the box under the very nose 
of the police. Scme police force, I must 
say!” 

“But what happens when the rays strike 
the explosive?” queried Crosby. 


415 


Something New 


—and different! 


FOR 
RADIO MEN 


WIXICO COIL MOUNTING 


(Pat. applied for) 


CHEAPEST—QUICKEST 
SIMPLE—MOST_ EFFICIENT 
DURABLE—ANTI-CAPACITY 

POSITIVE ACTION 
NO MOVING PARTS 
ADJUSTABLE 
COILS LOCKED IN PLACE 
NO WIRES 


Introducing a plug and mounting for radio coils that solves the lattice 
coil problem for amateurs who are looking for a mounting for their 
unmounted coils. 


Coils may be changed in less than half the time necessary with other 
mountings. 


Coils lock in mounting when swung to vary coupling. Handle on coil 
strap provides most convenient means of operating coils. 


Mounting, anti-capacity, all metal parts brass nickel plated; Formica 
panel, hardwood base. 


Plugs of durable black composition, anti-capacity. Take any size 


lattice coil. 


Plugs furnished with strap. 


Write for particulars! 


Table type mounting..... $8.00 
Panel type mounting..... 6.00 
Plug with strap... ....<.< .60 
Knob, or handle.......... 


Discount to Dealers 


Wireless Instrument Co. 


Cincinnati, O. 
P. O. Box 669 


277? $12.00 7?7?77? 


That is the price which puts an EV-RA-LAB Type 
“D” Audion control Unit at your service. May be 
used with Audio-Tron or tubes equipped with stand- 
ard base. 

45-V. “B” Battery tapped for above Panel $2.75 
extra. Other EV-RA-LAB bargains as follows: 


Single Stage Amplifier, ~ 


Two Stage Amplifier, . - 
Det. and Single Stage Amp. “ 
Det. and Two Stage Amp. = 


REAL SERVICE on Acme, Radisco, Tresco, Chel- 
sea, Brandes, Firth, De Forest, Grebe, and Murdock 
apparatus. 

Dealers we have a very attractive proposition for you. 


EVANSVILLE RADIO LABORATORY 


1103 S. Third Street EVANSVILLE, IND. 


+16 


IF YOU ARE A 
Government Licensed 
Amateur Radio Operator 


you should take pride in the fact. 
The great increase in the number of 
government licenses held means bet- 
ter radio in the future. 


Show that you stand for 


BETTER RADIO 


by wearing one of the emblems illus- 
trated below. 


The emblem is exactly like above cut. It 
is constructed of 14-Karat gold plate with a 
blue enameled edge, producing a beautiful 
effect. truly artistic button that you 
will be proud to wear. 


Prices (Postpaid) 


Emblem coat button................ $ 
14-karat gold filled ring, 

guarantee 
14-karat solid gold ring............. 


Special prices to radio clubs when 
ordered in quantities. 


Milton Specialty Co. 
Two Offices: 
Box 34, Columbus Ohio 
Box 11, Philadelphia, Pa. 


SURPRISE YOURSELF 
FOR CHRISTMAS 


and start the New Year with vour table 
full of apparatus neatly installed in one 
of our famous Drawer Bottom Blank 
Cabinets 


If the value, quality, workmanship 
and finish of cur Cabinets don’t sur 
prise you, nothing ever will. 


We are now in a position to make 
almost immediate shipments. It’s not 
to late—write for our bulletin No. 101 
at once. 


We also wish to take this means ot 
extending to our many customers and 
friends, the Compliments of the Season 
—we wish vou all a Merry Christmas 
and a Happy and Prosperous New Year. 


Penn. Radio 
Bao 


os a Cw Apparatus Co. 


pP<S 


Dept. RND. 
Reading 


Pa. 


Five-Dial Omnigraphs Bought 
at highest prices. Write for prices, 
stating what you have and how 
long it has been used. E.L.D., 1312 
Belmont St. N. W. , Washington, D.C. 


“A territic gas is formed which, being so 
powerful, causes the building to totter, then 
with a sudden puff the gas expands and 
pushes the sides out of the building. Bui 
how did I become discovered?” 

“At eleven twenty-eight for the past 
three evenings,” began Crosby, “I heard 
strange rumblings in the receivers of my 
radio set and when I learned that the local 
police stations were being wrecked at the 
same time to the minute, I connected the 
two occurrences. When I searched the 
ruins of one of the wrecks I came upon an 
antenna and a small fractured steel box, 
then by means of a Radio Compass I dis- 
covered your location.” 

Some few nights later Crosby was in 
communication with the radio telephone in 
Pennsylvania again. 

“Congratulations!” began the voice of 
the operator in the east. ‘‘We have heard 
all about you back here. The papers say 
you are the most progressive amateur in 
America!” 

“Thanks, OM,” Crosby flashed across the 
continent, “how about a little game of 
Radio Chess?” 


The Amateur Trans- 
Atlantic Feat 


(Continued from page 353) 


neonenennsenesseuersiner 
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One of the most important factors which 
prompted this body of men to this action 
is due to the fact that the Radio Ciub ot 
America has for some time past been con- 
sidering the award of a substantial cash 
prize to the first experimenter who effect- 
ively bridged the Atlantic by means of 
radio telegraphy or telephony with amateur 
apparatus and on amateur wavelength and 
regulations. 

It would certainly be more convincing to 
the radio fraternity at large if in the very 
near future the feat were again repeated } 
other actual workings of the apparatus in- 
volved. This may prove more difficult than 
realized owing to the fact that the reported 
transmission was probably due to a freak 
condition where atmospheric and other nat- 
ural elements were exactly suitable for long 
distance work at that particular moment. 

Mr. Fansler recently wrote the following 
letter to Mr. Robinson which would infer 
that it was Mr. Robinson who was heard 
in Scotland. 

Noroton Heights, Conn. 


November 10, 1920. 
Dear Mr. Robinson: 

I want to congratulate you on what ap- 
pears to be the first trans-Atlantic amateur 
transmission. When I saw the article in 
the New York “Times?” I thought that 
there might be a possibility that he had 
heard me transmitting to you as the record 
mentioned is one that I used every evening 
during the first part of October; also the 
mention of 400 watts indicated the output 
of my motor- “generator of my set, and I 
have been mentioning that fact in all broad- 
casting. However, I phoned Mr. Bouche- 
ron yesterday and he said that you were 
working on the afternoon of the 6th while 
I was not—that, I remember—which seems 
to fix the responsibility on you. Of course, 
it’s freak, but it’s great stuff just the same. 
What are you going to try for next? Mos- 
cow? Hobe to get my set rigged up again 
next week with some power. I’m going to 
put in a 1 KW. 2000 volt generator. 

FANSLER. 

Altho a personal trip by the writer to 
Keyport and an interview with Mr. Rob- 
inson failed to disclose much more than 
is already known concerning this incident, 
he hopes, nevertheless, to shortly be in 
a position to present readers more defi- 
nite facts concerning this marvelous feat 
which probably means another laurel to 
amateur radio of America. 

Ed, Note—At moment of going to press we re- 


ceived a copy of the Scotch amateur’s answer. This 
appears on the Radio Digest pace 372. 
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192! Bulletin Under eg npg gay New 


Developments. Send for ours 


“SORALA”’ Stands for the right 
Quality — Price — Service 
A Trial Will Convince You 
NEED WE SAY MORE:? 


tse NUCLEUS” 


, cetera Charges WIRELESS PHONE 
Allowed Until Jan. 1 Place your order {now 

It consists of the following instruments assem- 
bled on a Grained Bakelite Panel, 916” x 9%”, 
with Missioned Oak Base. 

General Radio Hot Wire Ammeter—in 0-1. 0-212 
and 0-5 Amp. Readings. New Price, $7.75. 

Special Radio Microphone Transmitter, $4. 

Type J $7 Plate Current Milliammeter in 0-100, 
0-300, and 0-500 M.A. Scale Readings. 

Type CSU-II Balanced Variable Condenser, 
Bakelite Insulation, and 414” Silver Plated Navy 
Standard Dial;—Shielding the Circuit from oe. 
Capacity Effects $7. 

6 {8c Large Insulated Binding Posts. 
See Photo in Nov.;Raaio, News 

The above are essential to a practical 

*phone, but may be purchased separately, 
if desired. 
Type J 0-500 Voltmeter............ $16.0¢ 
Type J 0-3 and 0-5 Ammeters...... 
Electrodyne Rectifier Tubes........ 
De Forest Buzer Radiophone....... 135.00 
Paragon RA-10 Regenerative Tuner 85.00 
New Adjustable Honeycomb Coil 

Adaptor 
Separate Plugs and Jacks, 

Mounting, set 


ame he ae Relay VT'S REPAIRED, $4 
Cash "Mat y Order. Pack” Carefully 


Somerville Radio} Laboratory 
Bulletins 4c. 102 HEATH ST., SOMERVILLE,'45, MASS. 


is a logical beginning for 
a practical, up-to-date 


YT) er ee m me 


Canadian Amateurs 


BUY your Radio Apparatus 
in CANADA 


and save $$$$$$ 


Murdocks No. 55 Phones 
2000 Ohm 
3000 Ohm 7.25 

Rheostats panel mounting 1.35 

Series Parallel Switches. .75 

Contact Points, per doz. .30 


Radisco Agents 
Tresco Condensers 


Our new Catalogue is ready, 
send 5c to cover postage. 


THE VIMY SUPPLY CO. 
567 College Street 
TORONTO, ONT. 


Ce ey 


LEARN WIRELESS 


at the largest radio school 
in the Central States. 
Modern complete equipment. 
Experienced instructors. Dor- 
mitory in connection. Stu- 
dents may earn expenses if 
necessary. Write today for 
catalogue and full informa- 


tion. 
CENTRAL RADIO SCHOOL 
Independence, Mo 


TELEGRAPHY 


(Both Morse and Wireless) and RAILWAY ACCOUNTING 
taught thoroughly and — y. Big salaries now paid. 
Great opportunities for advancement. Oldest and largest 
school; established 46 years. Endorsed by Telegraph, Rail- 
way, Radio, and Government officials. Expenses low— 
opportunities to earn large portion. Catalog free. 


DODE’S INSTITUTE 


Street, Valparaiso, ind. 


4 
WU 


VACUUM-TUBES REPAIRED 
Marconi—Moorhead—Audiotrons 
Four Dollars Each, Postage Paid 

Standard Grid hank, $1.25; Bases, 60c; 
and Sockets, $1.0 

THE ar See LABORATORY 

Dalton and BelvidereSts., Boston,17, Mass. 


OTE 
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The Eiffel Tower 
Radio Station 


(Continued from page 352) 


The Eiffel Tower station will not only 
.e a laboratory, but also from the radio- 
telegraphic point of view a kind of mu- 
seum. A model of each transmitting system 
known is actually installed in its under- 
ground room. Everyone of these sets 1S 
capable of furnishing individual powers 
ranging from 30 to 50 k.w. in the aerial 
circuit. All have a range of 1,200 to 1,800 
miles, and can insure a regular traffic to 
all parts of Europe. These stations are the 
old low tone transmitters used for the 
scientific time signals, the musical note 
transmitter, the Poulsen arc, the Bethenod 
and La Tour high frequency alternator de- 
livering a 20,000 cycle current and running 
at 6,000 revolutions, and a C.W. set using 
very powerful vacuum tubes. 

The most important scientific rdle of the 
Eiffel Tower is the sending of the time 
signals permitting the determination of the 
longitudes with a great precision in the 
manner described in this article. The in- 
ternational time conference of 1912 has 
selected this station to send the time in the 
manner determined by the International 
Time Bureau with permanent offices in 
Paris. 


Fig. 1. Schematic Arrangement of the Actual 
Antenna Supported by the Famous Eiffel Tower. 


Such is the future of the Eiffel Tower. 
After being one of the first powerful sta- 
tions in the world; after having rendered 
great services during the war, it will work 
during peace time towards the improve- 
ment of the new technic which is called 
radiotelegraphy. 

Museum and well equipped laboratory, 
this station which has been and will be use- 
ful to the whole world, that is owing to 
its time signals, has really a great role 
among the powerful stations of the world. 
It owes it especially to the reason that it 
is not a commercial enterprise and that the 
Prominent scientists working under Gen- 
eral Ferrié’s management are not looking 
for profit but only for progress of the 
radio art. 


A HARD ONE 


Radio Shark: “Ask me any question 
concerning wireless and I will answer it.” 

Humorous Radio Bug: “How many 
meters does the gas man work on?”— 
Clarence J. Mayer. 
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DO YOU KNOW ??? 


That the EASTERN RADIO INSTITUTE offers more undeniable 
advantages to those interested in studying Commercial Radio than any 
other school in New England, if not in the country? 


DO YOU KNOW that the EASTERN RADIO INSTITUTE is the 
OLDEST, LARGEST and BEST EQUIPPED radio and telegraph school 
in New England? 

To make this unmistakably clear we can give the following facts: 

The EASTERN RADIO INSTITUTE was founded in 1913 and is now OVER 


SIX YEARS OLDER than ANY OTHER Radio and Telegraph school in New 


England! All schools starting before us are NO LONGER IN EXISTENCE! 
WE ARE THE PIONEER SCHOOL. 


The EASTERN RADIO INSTITUTE actually has HUNDREDS of earnest 
and intelligent students now in attendance. We have given instruction at 
this date to over 4,000 different students and have actually enrolled, grad- 


uated and placed more Commercial operators than ALL OTHER SCHOOLS 
IN NEW ENGLAND COMBINED! 


The EASTERN RADIO INSTITUTE is equipped with THOUSANDS and 
THOUSANDS of dollars worth of splendid panel spark sets, Federal Arc 
apparatus, panel receiving sets, storage battery equipment, etc. 


DO YOU KNOW that the EASTERN RADIO INSTITUTE has 
ALWAYS placed every graduate in a good position, kept them employed 
and can actually GUARANTEE these positions? 

DO YOU KNOW that our graduates may be found all over the world 


as Chief Operators, Teachers in other Radio Schools, Chief Radio Inspec- 
tors, Engineers, Directors of Corporations, Superintendents etc? 


DO YOU KNOW that we are the ONLY school in New England giv- 
ing instruction upon actual Federal arc apparatus? 

DO YOU KNOW that our systematically planned and thoroughly exe- 
cuted course of practical instruction positively brings RESULTS—Your 
Commercial first grade license. 


Certainly these advantages must be apparent to you. Besides it costs no 
more to take our course, thus availing yourself of our YEARS of RESULTS 


and SUCCESS. SUCCESSFUL graduates of the EASTERN RADIO INSTI- 
TUTE are found all over the world! Why not be one? 


DAY AND EVENING CLASSES. START ANY MONDAY 


Our latest, illustrated prospectus is free. If you cannot visit the Institue send for one. 
If there is any further information or assistance our organization can give you please 
command me! Sincerely yours. F. D. PITTS, Director 


CERTAINLY WE HAVE A-P VTs 


Immediate Deliveries 


A-P Electron Relay Detector $6.00 
A-P VT Amplifier Tube 
A-P Transmitter Bulbs 


5 Watt 
Size 


WRITE FOR RADIO CATALOG No. 2 
Mail orders promptly attended to 


DOUBLEDAY-HILL ELECTRIC COMPANY 


715 12th Street N. W. RADIO DEPT.—Desk B 719-21 Liberty Ave. 
WASHINGTON, D. C. PITTSBURGH, PA. 


A welcome addition to your library! Send $2.00 plus postage today and your copy of bound | 
volume No. 1 of Radio Amateur News will come forward by return mail. 


Experimenter Publishing Company 236a Fulton Street, New York City 
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Join the 3000 


Mutual Purchasers 


3000 amateurs are 


Right now 
getting quick deliver- 


Sav ing money, 


ies and sharing in liberal credit divi- 
dends, by combining their purchases. 


The Mutual Purchasers are large 
enough to secure big quantity dis- 
counts, and powerful enough to in- 
sist on immediate deliveries. The 
following prices on Storage Batteries 
are fair examples of the’ savings, 
shared by our members. 


SPECIAL STORAGE BATTERY OFFER 


Add to Battery prices 5% war tax. 
A-1 4 volt 20-40 amp. Marko 

2 4 volt 40-60 amp. Mz 

3 6 volt 20-40 amp. Marko 

Supply of above special filament lighting 

batteries limited. Orders will be shipped 

immediately. 
A-4 6 volt 40-60 amp. Marko.............. 19.00 
A-5 6 volt 60-80 amp. Marko.......+.++..-24. 4 
A-6 6 volt 80-up amp. Marko 


Every new member adds to the buying 
power of the association. Send stamp today 
for enrollment and complete information. 


MUTUAL PURCHASERS ASS’N. 


2-4 Stone St. Dept. RA New York 


Materials and Parts 


for that new set you are 
building, we have it. 


Brass sheet, round and square 
rods, sheet aluminum, fibre, 
bakelite and hard rubber cut to 
size, machine and wood screws, 
binding points, switch points, 
knobs, insulators, switches, all 
types; variable and fixed con- 
densors, and card board tubing. 
Murdock, Acme, Tresco, Bun- 
nell, Parkin, Morehead and 
Burgess products in stock, and 
we can give you the service 
you want. Our new catalogue 
sent for five cents, which will 
be refunded on first order for 
one dollar or over. 


Try us on your next order 


Keystone Radio Co. 


Drawer 307 - Greenville, Pa, 


‘MORELLEDEUEEADAAONEGLAGAGLAGEAGUOONELOUULEETTUEUAGLGUUAGCAUGGEUOCEEOOOOLLCOOECORGEGUACESLGGAQADSECOOALUSCUAAAONUACUNLLGEEHTINNE 


RADIO CLUB PINS 


Special folder of designs and prices 
in addition to regzlar school pin and 
ring catalog free on request. Be sure 

to see these new numbers which will 
= put new life in your club 


Metal Arts Co., Dept. 11, Rochester, N. Y 
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ROLLER-SMITH COMPANY 


Manufacturers of 
Electrical Measuring Instruments 
Meters and Circuit Breakers 
15 Barclay Street New York, N. Y. 


RADIO COMPASS STATIONS 


AT SAN FRANCISCO BAY 
By Phil Vernon 
For some time the United States Navy 


. Department has had in operation, on the 


Atiantic Coast, radio directional compass 
stations. ‘Lhe purpose of these stations is 
to aid navigators to ascertain the bearings 
of their vessels when entering a port; par- 
ticularly in foggy weather, when it is im- 
possible to accurately determine true posi- 
tion by observation. 

Several months ago, the Naval Com- 
munication Service commissioned four ra- 
dio compass stations at the entrance to 
San Francisco Bay, California. These sta- 
tions are located respectively at Point 
Reyes (NLG), Bird Island (NLD), Point 
Montara (NLH), and Farallon Islands 
(NPI). 

‘he aerials at these compass stations are 
of rectangular loop type, with six insu- 
lated wires around a frame about 4x3x2 
feet; and they are movable for direction. 

The base of the aerial loop shaft re- 
volves on a table. A pointer on the loop 
shaft is fixt to register true bearing on a 
dial that is set to the local meridian. This 
dial, graduated in degrees from 0 to 360, 
is fixed on the table. Thus, when these 
stations hear a ship radio operator calling 
“Q-T-E” (which means “where am I”), 
it is an easy matter for them to advise 
him the bearing. This information is given 
to him by all of the above stations simul- 
taneously. Then the navigator, on his 
chart, assumes the position of his vessel to 
be the center of the small triangle or fix 
of any three of these directional bearings, 
allowing for a slight error of one or more 
of the stations. 

The bearings are given on 800 meters 
wave-length, so that commercial traffic, 
which is on 600 meters, will not be inter- 
fered with; and all vessels that desire to 
make use of this service have been re- 
quested to retune their sets to 800 meters. 

Vessels have also been instructed to use 
maximum power, broad coupling, and low 
decrement, when ascertaining their bear- 
ings by means of these radio compass sta- 
tions. 

There is no charge for this valuable serv- 
ice. All the Naval Communication Service 
asks is that navigators check back on course 
line the bearings furnisht by the indi- 
vidual stations when absolute fix is <e 
termined by buoys, lightships, or light- 
houses, and that a short report stating the 
good or bad results of the radii compass 
bearings be mailed to the District Com- 
munication Superintendent’s office at S” 
Francisco as soon as practicable. 

This service is especially valuable for 
vessels approaching San Francisco Harbor, 
where low, thick fog not infrequently 
makes the passage dangerous. At the pres- 
ent time no attempt is to be made to guide 
vessels throuch the Golden Gate and into 
the harbor by means of the radio compass 
bearings. The intention is simply to assist 
navigators. during thick weather, to locate 
the lightship, which is anchored seven 
miles outside. If this experiment proves 
successful. further improvements, it 1S 
hoped, will eventually enable these radio 
compass stations to actually guide vessels 
through the narrow, mile-wide Golden Gate 
and into San Francisco harbor, even when 
the weather conditions are most adverse. 


RAILROAD INSTALLS RADIO 


The Nashville, Chattanooga & St. 
Louis Railway has installed a radio sta- 
tion at Tullahoma, Tennessee, for com- 
munication between this city and Gun- 
tersville, Ala. A mast ninety feet high 
has been erected in the rear of the Trad- 
ers Bank and another on top of the build- 
ing. The operator’s office will be located 
in the railwav company’s suite of rooms 


on the second floor of the banl- building. 
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Mail Us 
Your Radio Wants 


Each 
7 le ee sr $1.25 
ge OS 17.00 
RNs NRT 355 56 a 6 6 6 .6,'6-9:s'n ie ow a 0a 135 
Stopping Condenser ........cccsceee 35 
ee ee 25.00 
GPSS GES BPSCIAl ..ssckcccvccdvens 65.00 
STEN ARMED. Gsbaneasiseer'ss aa dan 1,30 
Radisco Coils— 
ERD 40...... $0.70 LRD 175..... 1,15 
LRD 100..... 0.95 LRD 550..... 1,65 
LED 325..... 1.40 .LRD 1200 2.65 

re $ 
Tap Coils— 
LRD 325 3.. 1.70 RD 750..3.. 2.80 
LRD 1200 =. 2.90 

Coil centers plain.............. Pair .25 


Coil mounting for Radisco Coils.... 6.00 
DeForest Coils wy 
. 25 $1. 


a || | ree 2.60 
> ae 190 ee ee 2.75 
i 2 96 MO, B00. 6.644. 3.05 
Se) eS ee ee 3.8 
| ee 1.08. Mo. 1000...... 3.55 
i | ee ye MO, 1850...0...0:0% 3.85 
MO, BOOk ss se5% No. 1500...... 4.1 
No. 500. Seckniss 2.45 


Send 10c for catalog. 
Open Evenings Until 9:30 P.M. 


KELLY & PHILLIPS 


312 Flatbush Avenue, Brooklyn, N. Y. 
Telephone Sterling 2380 
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10..SCHOOL: 


BOSTON 


Offers a thorough course in 
all branches of wireless teleg- 
raphy. Radio Operators earn 
at the start $125.00 per month, 
and first class board, etc., free. 


Our school prepares you for 
your license in three to four 
months. Positions guaranteed 
po first grade licensed opera- 
ors. 


Day and evening classes. 
Nautical Academy established 1804 


CAPTAIN F,. E. UTTMARK, Principal 


Write, call or phone for illustrated 
booklet. 


8 STATE ST., NEW YORK, N. Y. 


Facing Battery Park, N. Y. 
Telephone, Bowling Green 8079 


NEW YORK 


UTTMARK’S for Nautical Education 


iL ee 


POUT 


Audion Control and 
Amplifier Panels 


Neat, Efficient, Low Priced 


Send stamp for circular or 5c for catalog 


20th CENTURY RADIO CO., Greenville, Pa. | 


STANDARD | RADIO EQUIPMENT 


FO 

MURDOCK S FEDERAL TEL. 
BRANDES AMERICAN RADIO 
BURGESS AUDIO TRON. 
GREBE CHICAGO RADIO LAB. 
BENWOOD SPEC DUBILIER 
DE-FOREST TRESCO AND OTHERS 

U. of I. SUPPLY S 


627-29-31 Prt thy wRi 
CHAMPAIGN, | 
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zzz] EXPERIMENTERS | 


A TREATISE ON ELEMENTARY 
ELECTRICITY 


AND 


Tmenee renee A Sample of What You Can Do With This Outfit 


“She Boy s Electric Toya’ 


This illustration, 
made from an ac- 
tual photograph, 
shows only a very 
few instruments 
that can be made 

th the Boy’s 
Electric Toys: Elec- 
tric Pendulum, 


CTRO IMPORTING CO. Electric Telegraph, J 
MANUFACTURERS Current ae 
mst NEW YORK, U.S A Generator 
Setar Electric 
Dancing 
. Spiral, 


Galvanometer. Space 

does not permit us to 
show the hundreds of experiments that can be performed with this wonderful outfit. 
The outfit contains 114 separate pieces of material and 24 pieces of finished articles 
ready to use at once. 

Among the finished material the following parts are included: Chromic salts for 
battery, lamp socket, bottle of mercury, core wire (two different lengths), a bottle of 
iron fillings, three spools of wire, carbons, a quantity of machine screws, flexible cord, 
two wood bases, glass plate, paraffine paper, binding posts, screw-driver, etc., ete. The 
instruction book is so clear that anyone can make the apparatus without trouble, and 
besides a section of the instruction book is taken up with the fundamentals of elec- 
tricity to acquaint the layman with all important facts in electricity in a simple manner, 

We guarantee satisfaction. 

The size over all of the outfit is poueet> Shipping weight, 8 lbs. $6 75 
No. 2002 ‘“‘The Boy’s Electric Toys,’ outfit DT naweveaneenanens s 

IMMEDIATE “SHIPMENTS 


The “‘Electro’’ Radiotone 
Piaget ~ te HIGH FREQUENCY SILENT TEST BUZZER 
————— : 1 This instrument gives a wonderful high pitched 
h MUSICAL NOTE in the receivers, impossible to 

obtain with the ordinary test buzzer. The RADIO- 
TONE is built along entirely new lines; it is NOT 
an ordinary buzzer, reconstructed in some manner. 
The RADIOTONE has a single fine steel reed 
vibrating at a remarkably high speed, adjusted to 
its most efficient frequency at the factory. Hard 
silver contacts are =_— to make the instrument 
last practically foreve 

the RADI OTONE is SILENT. In fact, it is 
so silent that you must place your ear on top of 
it to hear its beautiful musical note. 

You will be astounded at the wonderfully clear, 
500 cycle note. sounding sharply in your receivers. 
To learn the codes, there is absolutely nothing 
like it. With the radiotone a key and one dry cell and ANY telephone, a fine 
learner’s set is had. Two or more such sets in series will afford no end of pleasure 
for intercommunication work. Shipping Weight { Ib. No. 1800 Radio- 

CONIC! BR CONOR R oio no o.60.bie 1's os sc ed enneeeed NACE E RATS homes 4 mAmeeS each $1.50 
IMMEDIATE SHIPMENTS 


Take a dollar bill 


Send it with your name and address to 
the Electro Importing Co., 23la Fulton St., 
New York, and by return mail you will 
receive your 


No. 2002 
HE BOY’S ELECTRIC TOYS’ contains enough material TO 
MAKE AND COMPLETE OVER TWENTY-FIVE DIFFERENT 
ELECTRICAL APPARATUS without any other tools, except a 
screwdriver furnished with the outfit The box contains the following 
complete instruments and apparatus which are already assembled: 

Student’s chromic plunge battery, compass-galvanometer, solencid, tele- 
phone receiver, electric lamp. Enough various parts, wire, etc., are 
furnished to make the following apparatus: 

Electromagnet, electric cannon, magnetic pictures, dancing spiral, 
electric hammer, galvanometer, voltmeter, hook for telephone re- The ‘Electro’? Codophone (Patents Pending) 
ceiver, condenser, sensitive microphone, short distance wireless tele- , 
phone, test storage battery, shocking coil, complete telegraph set, a 
electric riveting machine, electric buzzer, dancing fishes, singing tele- ; 


SKINDERVIKEN TRANSMITTER 
BUTTON 


e 3 aa A ‘ oes. 
phone, mysterious dancing man, eletcric jumping jack, magnetic The ‘Electro’ 
geometric figures, rheostat, erratic pendulum, electric butterfy, —— ool 7 
i i Y ively the only - 
thermo electric motor, visual telegraph, ete., etc. ar eeke dk 
This does not by any means exhaust the list, but a great many more will imitate a 500 
apparatus can be built actually and effectually cycle note exactly as 
a . P ‘ ‘ heard in a Wireless 
With the instruction book which we furnish, one hundred _ experi- receiver. The loud- 
ments that can be made with this outfit are listed, nearly all of these be- talking __ receiver 
ing illustrated with superb illustrations. No other materials, goods or equipped with . — 
supplies are necessary to perform any of the one hundred experiments — Ps seal ye 
or to make any of the 25 apparatus. Everything can be constructed sound all over the 

and accomplished by means of this outfit, two hands, and a screw-driver. room, even if there is No. 1999 


a lot of other noise. 
THAT’S NOT ALL. By — or tightening the receiver cap, a tone from 


” 
Our big, new ante ee . waiting for you ~ a softest oy. up to the loudest and highest screaming sound can be 
Positively the most complete Wireless and electrical catalog in print ae FOR. OTE ROOU RUNICATION. Usin ; : 
. br sing two dry cells for each instrument, two 
— 4 au tines Wee are. wae coupons Codophones when connected with one wire and return ground, can be used for inter- 
or our “page wis Wireless COUTS® in : commuication between two houses one-half mile apart. 
a SS A) ee “| ‘ = pe alone replaces the old-fashioned learner’s telegraph set, consisting of 
key and soun 
ELECTRO IMPORTING COMPANY The “Blectro” Codophone is a handsome, well made instrument, fool proof, and 
231A Fulton St., New York City built for hard work. Contacis are of hard silver % inch in diameter, that will 
I enclose herewith 10 cents in stamps or coin for which please send me j outlast the instrument. 
your latest Cyclopedia Catalog No. 23 as described. There is also a neat code chart and full directions enabling any intelligent young 
j man po girl to learn the codes within 30 days, practising one-half hour a day. 
izes: 6% x 38 x 25” Shipping weight, 2 lbs. No. 1999, The $2 75 
eae ORS ert SOA NEGRO eI COD OUT RRC Oe ne weisineeatece ] “Electro” Codophone as described, DUMMIES eta eocca wad ean ese aciaan eae ® 
DO anes a Suhwoun es snnanwecesesee pace aieeieen caw denice Jeeeewesve 


ee swe | ELECTRO IMPORTING CO, Rear are 


il a a ae ene ae AA 
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Follow 
cials in these columns. 


issues. ; ess 
by an accredited advertising agency. 


UID 


January 10. 


ENBOMON 


these advertisements every month. 


Classified advertising rate four cents a word for each insertion. 


Name and address must be included at the above rate. Cash 
No advertisement for less than 10 words accepted. 


Objectionable or misleading advertisements not accepted. Advertisements for the February issue must reach us not later than 


THE CIRCULATION OF RADIO NEWS IS OVER 40,000 


EXPERIMENTER PUBLISHING CO., INC., 233 and 236 Fulton Street, New York, N. Y. 


BU BUTT TOE OTOTO TO BORO MOI 
> 
q 


OPPORTUNITY AD-LETS 


Reliable advertisers from all over the country offer you their most attractive spe- 


Ten per cent discount for 6 issues, 20 per cent discount for 12 
should accompany ll 


classified advertisements unless placed 


Aeronautics. 


Business Opportunities. 


Electrical Supplies and Appliances. 


Propellers for Aeroplane Propulsion, small pro- 
pellers for motorcycle driven snow and ice sleds, 
road speedsters and hydroplanes. 5 ft. diameter, 
$12, others in proportion. Hub mountings, bear- 
ings, sprockets, and countershafts complete. Have 
full scale Blue Prints for building Ford and 
Motorcycle driven sleighs. Crawford Motor ind 
Aeroplane Mfgr., 142 South Rampart St., New 
Orleans, La. 

Boys Make a Model Aeroplane that Will Fly. 
Easily made at small cost. Write for circular. 
Aero Shop, 658% Hurlbut Ave., Detroit, Mich. 


Build the Latest Aeroplane Models. Exact 
duplicates of those in use today. Accurate models 
that fly are built from Wading River scale draw- 
ings. Our new catalog completely illustrating each 
individual model contains 52 pages of live in- 
formation and 24 of the latest models, also a full 
line of supplies for Model Building. Send 10c 
for your copy. Wading ag Mfg. Co., 672 H 


Broadway, Brooklyn, N 


Automobiles 
Six Gold Initials for your auto, 25c. coin. 
Lafave, 134 W. Park St., Watertown, Ni, a 
American Made Toys. 
An Opportunity for Home Workers »n smail 


scale and manufacturers on large scale to make 


American Metal Toys. Army, Navy, Machine 
Guns, Cannons, Warships, Indians, Cowboys, 
Wild Animals, Whistles, Bird-Whistles, Re- 
ligious designs and other toys and novelties. 


Greatest chance for industrious people to have 
an independent business. Enormous demand for 
cheap toys offers unlimited field and great future 
all over United States and foreign countries. Ex- 
perience, or tools not necessary. Hundreds and 
more made complete per hour. Casting forms, 
complete outfit from $3.00 up. We buy these 
goods paying fixed prices. Attractive prices of- 
ferred for painted goods A strictly business 
proposition. No one need apply unless he means 
business. Booklet and information furnished free. 
We have no sales agents and we warn against 
worthless and cheap imitations. Toy Soldier 
Manufacturing Co., 32 Union Square, New York. 


25c Coin brings household necessity and whole 
sale price. Wonderful seller. Lafave, 134 
Park St., Watertown, N. Y. 

Substantial Manufacturing Corporation wants 
capable men to establish branch and manage sales- 
men; $300 to $2,000 necessary. Will allow ex- 
penses to Baltimore as explained. Address Mr. 
Clemmer, 603 N. Eutaw St., Baltimore, Md. 


Turn Your Spare Time into money for that 
apparatus you want. Start a profitable, perma- 
nent home business. Steady weekly income. No 
investment but your brains and spare time. Posi- 
tively no soliciting agency proposition. Write 
today. Address Opportunity, Box 175, Fredonia, 


. 


Agents Wanted. 


Agents Go Into Permanent Business. No capi- 
tal reqired. Should net $2500 to $5000 first year. 
Guaranteed products needed in every home. Re- 
peat sales—big profits. Old established concern 
whose products are known everywhere. Many make 
sales of $40 to $75 per day. Practica] sales 
helps, advertising matter furnished. Sample outfit 
free. Write today. T. Rawleigh Co., 309 
Liberty St., Freeport, Ill. 

Make and Sell Your Own Goods. Formulas by 
Expert Chemists. Manufacturing Processes and 
Trade Secrets. Write for Formula Catalog. Cha- 
pin Mystic Company, Washington, D. C. 

Reliable Agents and Deaiers wanted in every 
city in Iowa, Nebraska, Kansas, Missouri. State 
qualifications. Splendid proposition for right men. 
Central Radio Company, Inc., Independence, Mo. 


Help Wanted. 


Detectives Earn Big Money. Excellent oppor- 
tunity. Travel. Great demand everywhere. as- 
cinating work. Experience unnecessary. Particu- 
lars free. Write, American Detective System, 
1968 Broadway, New York, N. Y. 

Be a Mirror Expert. $3-$10 a day; spare time 
home at first; no capital; we train, start you 
making and silvering mirrors, French, method. 
Free prospectus. W. R. Derr, Pres., 579 Decatur 
St., Brooklyn, N. Y. 


Books. 


The Amateur Electrician. Pocket size, 2vc 
(coin). Joe Tillberg, Proctor, Vermont. 

Four Books, Seer A. C. Emmerich, Nativity, 
Egypt, Cana, 20c. Klein Co., Brandon, Minn. 

Your Opportunities have come at last. Secrets 
exposed, $1. Guaranteed. Walter Stine, Ashland, 
ra,, R. D; No. 1. 

The Vest Pocket Lawyer, in plain language. 
Wil] answer any question. 112 legal forms. Cloth 
binding, 335 pages, $1.50. Money back if not 
satisfied. Hazzard Company, Box 1, Vanderveer 
Park, Brooklyn, N. Y. 

Subscription Agents—Best magazine proposi- 
tion. Make big money. Write for particulars. 
Concordia Magazine, 9-A Water St., York, Pa. 


Stop Daily Grind. Start silvering mirrors, auto 


headlights, tableware, etc. Plans free. Clarence 
Sprinkle, Dept. 48, Marion, Indiana. 
Wanted—Picture-play writers. Big pay. Ex- 


perience unnecessary. Best course how to write 
and sell plays. Prepaid $1. Address Studios, 
856 Carpenter Ave., Oak Park, IIl. 


Armature Winders make big money. We wiil 
train you for this interesting profession in 3 to 6 
months, and will find you a good paying job 
while you are learning, so that you can earn your 
way. Write for special proposition. State age 
and education. School of Engineering, Dept. R-62, 
373 Broadway, Milwaukee, Wis. 

Earn $25 Weekly, spare time, writing for news- 
papers, magazines. Experience unnecessary; de- 
tails free. Press Syndicate, 5665, St. Louis, Mo. 


We Buy and Sell back issues of Radio Amateur 
News and Electrical Experimenter. Boston Maga- 
zine Exchange, 109 Mountfort St., Boston, Mass. 


Be An Expert Card Player. For full informa- 
tion consult the Encyclopedia of Games. Price 
prepaid 50 cents. R. Kerr, P. O. Box 291, 
Brooklyn, N. Y. 

Special Service Magazine published monthly to 
help you make money. Plans, schemes and ideas. 
Stamp brings descriptive circular. J. R. Kerr, 
P. O. Box 291, Brooklyn, N. Y. 

How to Make Wireless Sending Apparatus. 
100 pages—88 illustrations. Written and pub- 
lished entirely for the wireless enthusiast who 
wants to make his own radio apparatus. Con- 
tains more information on “how to make it” 
than any other book we know of. Paper bound, 
35c. postpaid. Experimenter Publishing Co., Book 
Dept., 236-A Fulton St., New York City. 


How to Make Wireless Receiving Apparatus. 
100 pages——90 illustrations. Only strictly modern 
radio apparatus are described in this book and 
the illustrations and descriptions are so clear 
and simple that no trouble will be experienced in 
making the instruments. Paper covered, 35c. 
postpaid. Experimenter Publishing Co., Book 
Dept., 236-A Fulton St., New York City. 


Learn Drafting. Draftsmen make good money. 
Take up this interesting profession, but be sure you 
get your training in a real Engineering Institution 
and in a school which will give you a good well- 
paid position while you are learning the business. 
Write today for special offer to limited number of 
ambitious young men. School of Engineering, 
Dept. R-63, 373 Broadway, Milwaukee, Wis. 


:m 


Instruction 


Water Locating by: Mansfield’s water finder ts 
interesting and profitable. Particulars from Ed- 
win Mansfield & Co., 94 Victoria Road, New 
Srighton, England. 


Storage Batteries, 


for audion filaments, etc. 
Guaranteed two years. 6 V. 40-60 amperes, $16; 
6 V. 60-80 amperes, $19. Immediate delivery. 
Dealers wanted. William Schick, 2723 Cooper 
Ave., Brooklyn, N. Y 


Formulas 


You May Have Been experimenting for years 
to make common solder stick to aluminum, but 
there is a harmless product that will do it. For- 
mula, $1. D Smith, 593 5th St., Oakland, Calif. 


Health. 


_. Tobacco or Snuff Habit Cured or_ no pay; $1 
if cured. Remedy sent on trial. Superba Co., 
SB, Baltimore, Md. 


Pyorrhea (Rigg’s Disease—Bleeding or Swollen 
Gums)—Hundreds have been helped by our suc- 
cessful home treatment. Purifying, healing, pre- 
ventative. Full month’s treatment, consisting of 
a very beneficial massage paste and an antiseptic 
tooth-cleansing paste to be used in place of your 
ordinary dentrifice, together with full directions 
for treatment, $1 postpaid. Or write for free 
Booklet “‘R,’”’ Pyorem Mfg. Co., 439 Seventh St., 
Brooklyn, N. Y. 


Get Well—Conscious evolution the new Science. 
Makes super-health, super-energy. And dynamic 
courageous and personal. Detail free. Alois P. 
Swaboda, No. 53856 Berkeley Building, 19 West 
44th St., New York City, N. Y. 


Miscellaneous. 


Sportsmen—tTrained beagles, rabbit, fox, coon, 
skunk, squirrel and oppossum dogs, bird dogs, pet 
and farm dogs, swine, rabbits, pigeons, pheasants, 
goats, 100 varieties of blooded stock. Circulars 
10c. Violet Hill Kennels, York, Pa. 

Electrical Tattooing Machine, $3, $5 and $7 
Catalog for stamps. J. H. Temke, 1019 Vine, 
t&xp.. Cincinnati, Ohio. 

Boys—Start a collection of propaganda issued 
during the war; sets 50c. and 75c. Loren Hurd, 
Madison, Minn. 


Big Mail Free! Just send your name. 
Fitzpatrick, Box 722, Chicago, Illinois. 


Here, Fellows, is good smoking at popular 
prices. Pure tobacco, positively no candy or dope. 
In twelve-ounce packages. Home grown, 70 cents. 
Granulated smoking, 65 cents. Burley smoking 
and chewing, 65 cents. Postpaid to second zone. 
Samples on request. Mooredale MacLaren, New 
City, Rockland County, New York, $2 miles from 
New York City. 

Kentucky’s Extra Fine chewing and smoking 
tobacco for sale, aged in bulk, hand prepared and. 
in twist, ready for use, nice, rich and mellow. 
Satisfaction guaranteed. Order quick before it 
is all gone; 8 pounds, $6.80 postpaid. Reference, 
1st National Bank here, Bardwell, Ky. 


Novelties. 


Novelties, tricks, puzzles, jokes. Wireless ap- 
paratus. Send four cents in stamps for catalog. 
Radio Specialty & Novelty Co., 6248 Station St., 
Dept. B, Pittsburgh, Pa. 


Motion Picture Show, 
screen and continuous pictures. 
2827 Myrtle St., Oaklad, Calif. 


with stage appearance, 
50c. Rempe, 


Before Taking Any Electrical or engineering 
course, write for details of our special ‘‘Earn- 
Your-Way” proposition. Our wonderful plan of 
placing students in part-time positions makes it 
easy for you to become an Electrical Expert or 
Electrical Engineer. Courses in Electrical En- 
gineering, Practical Electricity, Armature Winding, 
Starting and Ignition, Radio and Drafting. Learn 
one of these interesting professions in our big 
laboratories. Thorough intensive training under a 
staff of 90 electrical experts. leasant surround- 
ings. Fraternity House where you can live at cost, 
sports, athletics, boating. Write for big free post- 
paid illustrated book. State age and education 
and we will tell you the course for which you 
are best fitted. School of Engineering, Dept. R-61, 
873 Broadway, Milwaukee, Wis. 


Genuine Indian Baskets. Wholesale catalogue. 
Marion Gilhams, Highland Springs, California. 


Office Devices. 


We Buy for Cash, Rebuild and Sell for about 
half new price, multigraphs, addressing machines, 
duplicators, etc. Don’t be misled by firms in- 
fringing on our name. We are the original Office 
Device Company, 154-C West Randolph, Chicago. 


Phonographs. 

Build Your Own Phonograph. Big savine. 
Blue prints, parts price list, instructions free. 
Associated Phonograph Co., Dept. R-N, Cincin- 
nati. 


Radio News for December, 1920 


421 


Printing. ( Wireless—Continued.) ( Wireless—Continued.) 

100 Name Cards, leatherette case, 75¢. Agents A Reat Buy. DeForest Type T200 tuner, $75. All Amateur Apparatus bought or made in ac- 
50% profit, $5.00 daily. Information, olf, | Marconi Valve, Class 1, $6, Clapp Eastham Type | cordance with The Radio Buyers’ and Builders 
Desk J, Station E, Philadelphia. ZRD audion panel, $11. This apparatus is Al, Handbook invariably re-sells very profitably. Study 

2000 Gummed Labels 1 x 2, $1.25. Lowest | never used, ireless, Box 353, Calais, Maifie. my June and July display advertisements in Q. 


prices. Other sizes and styles. Simplex Label 
House, 3258 North Herndon Street, Chicago. 

3,000 Two Color Labels, $1.25. Irvin J. Wolf, 
Station E, Philadelphia. 


Patent Attorneys. 


Millions Spent Annually for ideas. Hundreds 
now wanted. Patent yours and profit. Write to- 
day for free books—tell how to protect yourself, 
how to invent, ideas wanted, how we_ help you 
sell, etc. 301 Patent Dept., American Industries, 
Inc., Washington, D. C. 


Patents For Sale 


Patent Pencil Lighting Attachment, for use 
day ot night; lease for royalty. Jerrell Bennett, 
Grapevine, Texas. ; 

Patent for Sale. Most educational toy. One 
wheel car run on_ between single horizontal 
cord or rope. Patented the twentieth of July this 
year. Heyiro Sonoda, 6% Chestnut St., Yakima, 
Wash. 


Photography 


You Want Best Results. 
Prints 2%c up. Will not fade. 
list. Blad, Wareham, Mass. 

Photo Silk, How to Print Pictures on. Booklet, 
only $2.50. Prepared photo silk per package only 
$2.00. F. Irsa, Elizabeth, N. J. 


You get it here. 
Send for price 


Rubber Stamps. 


Rubber Stamps Made to Order. 
Company, Zanesville, Ohio. 


McCaddon 


Song Poems. 

If it is Anything in Music, write to Wm. E. 
Giles Music Studio, Blanchard, Wash. 

Song Writer’s Manual and Guide :ent free. 
Contains valuable instructions and advise. Sub- 
mit song-poéms for examination. We will furnish 
musia, copyright and facilitate publication or sale. 
Knickerbocker Studios, 311 Gaiety Bldg., New 
York. 


Scenery for Hire. 


Collapsible Scenery tor all plays. Amelia 
Grain, Philadelphia, Pa. 

Stammering. 
St-Stu-t-t-tering and Stammering cured at 


home. Instructive booklet free. Walter McDon- 
nell, 121 Potomac Bank Bldg., Washington, D. C. 


Stamps and Coins. 


For Sale—Loose coupler; Jove detector; De- 
Forest detector, Conn. V. condenser, Murdock 
Fixed Cond., Murdock phones No. 55, 8000 ohms. 
Century buzzer, key. Roger Shaw, Concord, Mass. 


Tresca Long and Short wave tuners reduced in 
price from $15 to $10. Type CS Regenerative 
tuner, effective range, approx. 150 to 500 meters. 
Type AS, effective range, 600 to 3,000 meters, 
Type BS, effective range, 3,500 to 20,000 meters. 
wavelenth. Send for circular. Robert Sagebiel, 
25 W. Second St., Dayton, Ohio. 


Radio Paper. Radio telegram blanks for your 
station—for delivering messages and for station 
file. This is the last word of efficiency tor super- 
sensitive receiving sets. Blanks well printed on good 
grade of telegram paper. Hundred sheets per pad. 
Send your order today for a supply of these forms 
and install a system that will make operating a 
pleasure. Enclose M. O. or cash, or send your order 
and blanks will be shipped collect. Price: One 
hundred, twenty cents; $2.00 per thousand. Spe- 
cial prices on quantities. Radioform Printers, 207 
Baker Bldg., Racine, Wisconsin. 


Prepaid to You. One each of the follcwing: 
DeForest Honeycombs, L-50, $1.30; L-300, $1.35; 
L-400, $2; L-1000, $2.70; L-1500, $3.20. Western 
Electric head set, type CW-834, resistance 2200 
ohms, $9; Amarad duplex detector, type C, $4.50. 
Wireless, Box 353, Calais, Maine. 


T., see why, and get your copy now. R. Clark, 
Barnes Rd., Newton, Mass. 


Grid Condemsers prepaid anywhere, $.50 each. 
Ingenious invention makes it possible to hermet- 
ically seal very small capacitances in very small 
compartments. Not exposed to changes of atmos- 
phere. 100% efficiency performance test. Works 
with any type tube. Crescent City Radio Com- 
pany, Department D., P. O. Box 1104, New Or- 
leans, 

Listen to ’em Buzz In. Use G. A. Phone con- 
densers, 40c; Grid condensers, 40c; Grid-leak con- 
densers, 60c. We carry all standard stock. Vacuum 
tubes a specialty. French bulbs, $20. The Coast 
sca Distributing Co., 301 Second Ave., Asbury 

eric. JN, 5. 


Our Special for This Month. This month we 
are making a special offer on Chelsea Apparatus, 
and for one month we are making an offer of 
5% less than list prices and all goods fully guar- 
anteed and will be shipped by insured parcel 
post paid. We handle all the best grades of radio 
apparatus and in practically make shipment the 
same day the order is received. Radio Mail urder 
a od Co., 538 West End Ave., New York City, 


DeForest Radiophone Transmitter and radio 
apparatus. Rare bargains. Fine phosphor bronze 
aerial wire cheap. 120 Christie St., Ridgefield 
Park, N. J. 


Grid Condenser that will knock ‘em cold—Can 
you beat this? Complete mounted grid condenser 
for 30c, with our usual guarantee of ‘Money back 
if not satisfied.” Amateurs—try us once and you 
will try again. Postage 3c. Live wire agents 
— Radio Testing Station, Binghamton, 


Free—Rare stamp to collectors requesting my 
fine approvals. 50% commission. Enclose 2c 
postage. Toor, 925 West 34th St., Indianapolis. 

500 Different Stamps, $1.40; 200, 30c.; | 100, 
13c.; approvals. Michaels, 5600 Prairie, Chicago. 

Send for Price List of Packets. Sets and sup- 
plies Chas Eberle, Phoenixville, Pa 

California Gold Quarter size and Colombia 

in 80c; Italy 10 Centimes and catalog 


nickel coin ; : 
10c. Homer Shultz, King City, Mo. 


Correspondence Courses. 
Dollars Saved. All kinds of used correspond- 
ence courses sold. (Courses bought). Lee Moun- 
tain, Pisgah, Alabama. 


For Advertisers. 

Don’t Experiment. White space is too_costly. 
Let Jacobus write your advertising. Letters, 
$3.50. Jacobus Advertising Service, 41 Bruen 
Ave., Irvington, 


News Correspondents. 
Earn $25 Weekly, spare time, writing for news- 
papers, magazines. Experience unnecessary; de- 
tails free. Press Syndicate, 566 St. Louis, Mo. 


Wireless. 


Attention Beginners! Here is a real Code Chart 
that teaches you the wireless code. wonder- 
ful little device that got them all beat. If you 
want to learn the Continental Code get one of 
these Charts. Sent postpaid $1.00. A. B. Perry, 
2314 West Alabama St., Atlanta, Ga. 

One-Half K.W. Transmitter for sale, $60. Send 
stamp for description. O. R. Wimpy, 116 Sheetz 
St., LaFayette, Indiana. 

Attention—3” enameled dial, raised graduations, 
50c.; contact points with screw, 20c. per dezen; 
postage extra. Wireless instruments, parts, ma- 
terial, educational books, etc. Price list ready. 
Stratton Electric Co., 215 Federal St., Greenfield, 

ass, 


Used Apparatus Bargains. Remarkable values. 
List free. Central Radio, Independence, Missouri. 


Radio Phonists Attention. High voltage gen- 
erators. We supply these motor generator sets 
in various capacities, especially designed for 
radio phone work, also low powered rotary con- 
verters, dynamotors, fractional H. P. motors 
and storage batteries. We are in a position to 
solve your generator problems and supply ma- 
chines to fill your requirements. We also have 
the standard RAY-DI-CO phone sets complete, 
or furnish any part thereof. In fact, if it is 
radio equipment of any kind, or a set of your 
own design, write us stating your wants and 
become acquainted with our _ service. RAY- 
. (not Inc.), 2658 A, N. Clark St., Chicago, 


Slate Panels for That New Set. This slate 
is free from mineral. Any size or thickness. Write 
for prices. The Panel Shop, Box 185, Monsen 
Maine. 


Good Radio Receiving Sets, $8.50 and Up. 
Panel transmitting sets, $30.95 and up. Radio- 
phone apparatus, wire supplies of all kinds. Cata- 
log 6R for two-cent stamp. Pocket code card free. 
Jenkins, 923 Purchase St., New Bedford, Mass. 


Dead? Your “A” battery we mean. Always 
ready if you use our B-B Battery Booster. Charges 
your battery overnight for 10c. Soon pays for 
itself. Every amateur needs one. $15.00. It’s 
ready to ship you. Hi Co., Marion, IIl. 


Genuine Electrose Insulators, Ball type, 3%” x 
21%", $.36; 10%” x 1%” type, $.90; 157%” x 1%”, 
$2.75. All goods prepaid, if order is accompanied 
by money. St. Croix Radio Laboratory, Box 853, 
Calais, Maine. 


; Sale—Slightly used wireless goods. Stamp for 
i. G. M. Scheib, 6243 Station St., Pittsburgh, 
as 


Navy Couplers, $11; Variometers. $7; Ampli- 
fiers, $35; Regenerative sets, $40; transformers, 
sockets, tubes, switches, knobs, binding posts and 
parts. Sets made to order. Jerome Haas, 2011 
Atlantic Ave., Atlantic City, N. J. 

Bakelite Tubes and Panels, all lengths, diame- 
ters 3/16 thick, 2!%4c_ square inch, switch points 
8/32 with nut 3c. DeForest self cleaning switches; 
other radio apparatus. Meade Bakelite Radio Ap- 
paratus, 975 Putnam Ave., Brooklyn, N. Y. 

Just Off the Press. Design and Construction 
of Audion Amplifying Transformers (Radio and 
Audio-Frequency Types). By Edward T. Jones, 
late Associate Editor Radio Amateur News. The 
transformers shown in this book have never been 
described in print before and have usually been 
considered a manufacturer’s secret. The designs 
are very rugged and simple. A book that every 
radio “bug” should have. Written so you will 
understand every word. Price 25c postpaid. Ex- 


perimenter Publishing Co., Book Dept., 236-A 
Fulton St., New York City. 
Telegraphy. 


Telégraphy (both Morse and Wireless) and 
Railway Accounting taught quickly. Tremendous 
demand. Big salaries. Great opportunities, Old- 
est and largest school; established 46 years. All 
expenses low—can earn large part. Catalog free. 
Dodge’s Institute, M. St, Valparaiso, Ind. 


Tricks, Puzzles and Games. 


Be Able to Entertain. Our card tricks produce 
a laugh and a surprise. Sample 10 cents; six— 
all different, 50 cents. Damon Novelty Co., 6 
Church Street, East Weymouth, Mass. 


Tricks, Jokes, Magic, Puzzles. Catalog free. 
G. C. Fenner, 2401 _N. Jefferson, Louisville. Ky. 


“Type A46 Western Electric variable condenser, 
constructed of heavy aluminum plates. Has 
straight line and low zero capacity. A high grade 
laboratory condenser that meets all requirements 
for wavemeter and test work. Of .000750 mfd. 
capacity with bakelite knob and pointed. A $15 
condenser at $8 each. Act quick. Supply limited. 
W. E. Bakelite knobs with pointer, each 15c. W. 
E.. aeroplane phones, 2200 ohms, with head band 
and ten foot waterproof cord, per pair, $12. 
E. hand transmitter for radiophone, each, $4. 
High grade radio sending key, heavy silver con- 
tacts, mounted on % inch bakelite base, each, 
$2.50. W. E. Litz wire, made up of 25 strands of 
No. 82 enameled wire, silk covered. Just the 
wire for your loop antenna, spider oscillation 
trans. or other high frequency work, 1c per foot. 
Bakelite composition, ys inch thick. Can be worked 
with a sharp pen-knife. Just the thing for spider 
wound coils, per square foot, 50c. Postage extra 
on all goods. Money refunded if not satisfied. 
Haupt Elec. Supply Co., 2442 Ogden Ave., Chi- 
cago, IIl. 


Operators. Improve the apnearance of vour 
station—a set of neatly printed signs of proper 
size on durable cardboard suitable for commercial 
or amateur stations—postpaid 20c silver. Have 
you seen our Radiogram blanks? Sample supply 
postpaid 10c. H. S. Gates, “Radio Stationery,”’ 
123 Richard St., Auburn, Rhode Island. 


Amateurs—Why wait for weeks after ordering 
your apparatus? Send us your name for our 
weekly stock list of radio supplies. Prompt de- 
livery or money refunded. Isn’t that square? 
Tubes, transformers, CRI Paragon receivers, 
quenched gaps and other apparatus. Goddard 
Radio Laboratories. Shawnee, Kansas. 


Typewriters For Sale 


Keep Your Typewriter clean and repaired with 
a Typist Self Cleansing Ontfit, only $2.50 com- 
plete and saves many dollars. Rebuilt Typewriter 
& Supply Co., 220 Kast 6th St., Cincinnati, Ohio. 


Exchange. 


For Sale—Wireless course $10. (Tust started ) 
If interested write J. Collins, 2915 Madison Ave., 
Indianapolis, Ind. 

For Sale—Guaranteed new 1000-meter coupler. 
$4.75; new 28-plate, .0005 Mfds. variable con- 
denser, $3: 2 1000-ohm receivers with cords, no 
headband, $2. Trade 10-mile transmitting set for 
oe stage amplifier. Lester F. Wertz, Temple, 

enna. ‘ 


Exchange—Sell %4-K.W. Packard Transformer, 


$25. or will consider good Regenerative set in 
— Write Webb, 1220 Washington St., Water- 
oo, a. 


For Sale Cheap—Close coupled 
variable condenser in cabinet, $18. 
159 Cedar St., Lapeer, Mich. 


Omnigravh WanteiI—Give 
Wagner, 405 D, Lincoln, Nebr. 


For Sale—Honeycomb Coils, L-200. L-150, L-100, 
L-75, L-35, two L-25’s, $7.50. Audiotron, $4.50. 
Sub-panel triple coil mounting, $4.50. 18 plate 
variable condenser, $1.75. All new. Joseph F. 
White, 32 Lucy St., San Francisco. 


coupler and 


E. Whitaker, 


particulars. Geo. 


For Sale—Electro 5000-meter loading coil and 
good Silicon detector, never used. $4.25. Radio- 
tone uzzer, new, $1.25. Gerald Williams, 
Presque Isle, Me. 
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(Exchange—Continued.) 


For Sale—Audiotron, $8.00; 1” spark coil, $5.50; 
$,000-meter receiving transformer, $3; key, $1; 
Pancake tuning coil, $2; 2-cell bicycle lamp, $3; 
3 Ibs. No, 27 magnet wire, $2.50; wire 4x4 logp. 
$2.50. And others. Ragnar Westman, 102 17th 
St., Cloquet, Minn. 


For Sale—3,000-meter Navy type loose coupler. 
All bakelite. Nearly new, $20. Washington High 
School Radio Club, Washington, Penna. 


(Exchange—Continued.) 
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(Exchange—Continued.) 


Wanted—Two burnt-out VT’s must have good 
plate and grid. Will pay cash for first reasonable 
offer. Thos. Pillsbury, Enid, Oklahoma, 


Set of Hawkins’ Electrical Guides, never used, 
$8 postpaid. Howard Osborn, 340 Peach St., Vine- 
land, N. J. 

Will Exchange chemical laboratory for wireless 
sending apparatus. Lists exchanged. W. D. 
Myers, Vandergrift, Pa. 


Wanted—Half-kilowatt sending condenser, rifle 
as part or all cash. Ralph Underwood, Agra, 
Kansas. 


For Sale—Two Western Electric V. T. 2— 
$12 each. Mili-Ammeter, $9; hot wire ammeter, 
$5.50; 2 Universal V. T. sockets, $1.50 each; 
Modulation transformer, $5.50; variable condens- 
er, $8.75; 2 rheostats, $.75 each; mineral de- 
tector, $1.50. This goods used one hour for 
radio telephony. Sidney Sussman, 2917 Jamaica 
Ave., Richmond Hill, L. I. 


12 V. 100 Amp. Willard Battery, $15;volt- 
meter 0-90, ammeter 25-0-175 with lamp, $13. Edi- 
son phonograph (cylinder), $6. Philip Stout, 
Knoxville, Tenn. 

Absolutely New Variometer, RC2 Duplex Varto- 
coupler, RC1 coupler, made by Universal Radio 
Co, and RCL4S Mignon receiving outfit (special). 
Spark gap, 1%” spark coil and 2 Murdock fixed 
condensers. Donald E. Sharp, 128 Pleasant Ave., 
Hamburg, N. Y 


All for $8; 33 Wireless Age, 20 Wireless World, 
8 QST, Year Book, Call Book, Bishop’s handbook, 


Vibroplex Bug—Brand new, never used ,jin 
actual work. Sell for $12. Need cash imme- 
diately. John Mrowca, Gove Hall, Harvard, Cam- 
bridge, Mass. 

14-Kilowatt Acme Transformer, $15.00. 
Moore, 5015 Ross Ave., Dallas, Texas. 

Selling Out—DeForest coils LL 1500 at $2.75; 
LL-100 at $1.35, and condensers CV-1000, $6; 
CV-1500, $8; Tron panel and bulb, $10; 15 dial 
(Continental) Omnigraph, $18; 8000-meter coupler, 
$4. Harold Jones, Ferndale, Wash. 


Portable (Cabinet) short wave regenerative set, 
$35. Miller, 833 Windsor Place, Brooklyn, N. Y 

DeForest Unit Panel Type receiving set, with 
complete set of coils mostly Litz from L-25 to 
L-1500; .0015 and .001 Vernier condensers, Galena 
detector and audion socket with change-over 
switch, best triple coil mounting, rheostat and po- 
tentiometer, primary condenser switch, telephone 
Jack and plug, ete. A $150 set for $75. Address 
C. F. Allen, Box 1504, Providence, R. I 

For Sale—Knapp Dynamotor, two variable con- 
densers in cabinet, Brandes Trans-Atlantic phones. 
Enlarging camera, developing film tank, Remler 


Jack 


Navy Manual. Arlington coupler, $6. John | V. T. socket. For particulars, address R. L. Len- 
Smith, 3650 Marvine, Philadelphia. hart, Hamburg, Pa. 

For Sale—P 500 DeForest Audion control panel, Sell—1%4” telescope, magnifies 12 x, $5.80. 
$18. 20% off on DeForest honeycomb coils, L-25 ; Albert Kauzmann, 100 Hamilton Ave. New 
to L-400. Howard Strong, Smethport, Pa. Rochelle, New York. 

: At : Bargain—1'4-K.W. panel transmitter, $35; 2 Mur- 

Used Commercial radio equipment wanted. wm : <4 
State description, prices, first letter. Address dock sections. Kohnitz, Navy Radio, Duluth. 
Radio, 103 Bowen, Independence, Missouri. For Sale—DeForest receiving set and other ap- 


For Sale—Complete amateur radio station. Get 
my list. Harold Schulz, Cheboygan, Mich. 


Let’s Swap! Buy! Sell! What’ye _ got? 
Whatd’ye want? Dime quarterly. Swap Bulletin, 
New York-Detroit. 


For Sale—The Radio Apparatus Co. ‘Type 94 
long wave receiver, 18,000 meters, complete with 
wing oscillating inductance and control cabinet, 
complete with tube, A-1 condition, $50; 1 K.W. 
Thordarson transformer, $20. Roy E. Sloyer, 308 
Monroe St., Kalamazoo, Michigan. 


Get a Real Storage Battery—‘Iron-Clad Exide” 
cells, 150 amp. hours, $10 each; Edison cells, 150 
amp. hours, $7.50 each. All in excellent condi- 
tion. New 2Qamp. rectifier tube, $15; %4-H.P. 
steam engine and boiler, $15; steam turbine, $8. 
A. R. Spartana, 615 N. Washington St., Balti- 
more, Md. 


Sending and Receiving Station for sale. 34-K.W. 
Thordarson type “R’” transformer; Thordarson 
Os. transformer; 6 sections 8 by 10 glass plate 
condenser. Quick break rotary. Murdock line 
protector. Clapp-Eastham antenna switch. Duck’s 
Navy couplér. Mignon type RW3 undamped re- 
ceiver Brandes phones. Every instrument guar- 
anteed. Certified check for $170 takes all. 1 
Mignon RW8 guaranteed perfect, $75. Radio 
SDB, 727 Arch St., Williamsport, Pa. 


Sell—Fine. long model B-flat cornet, $16; Omn1- 
graph, $11.50: Crystalci detector, $3.50; Radio 
son detector, never used, $3. Write for particu- 
lars. Stanley Reed, Lennon, Mich. 


Bargain—Radio apparatus never used and back 
mumbers of the Electrical Experimenter. Send 
stamps for list. John, Rakosy, 331 E. 80th St., 
New York, N. Y. 


Bargains—New DeForest honeycomb _ coils: 
L-25; two L-50; L-250; two L-500; three L-1500, 
with three-plug unit panel, $20. Arnold variable 
.001, rugged construction, fine mahogany case 
(cost $15), for $8.50. “Superior” Brandes phones, 
$5.50. Many other instruments. G. Baier, 
253 Ninth St., Brooklyn, N. Y. 


For Sale—1 Pottstown, Navy type, coupler, 
new, cost $20, for $17. 2-panel type, variable con- 
densers, $3 each; one 75-ohm phone, with head- 
band and cord, $1.50: 65 chemicals, test tubes, 
graduates and other chemical apparatus, all for 
$10. Radio keys, $1.25 each. Murdock phones, 
$4; loading coil, $6. Numerous other radio and 
electrical apparatus. Send for list. Alfred Miha- 
chik, Freehold, N. J. 


Sale—$15 Duck improved receiving transformer, 
$9; $2.50 detector, $1.50; 17-plate variable. $3.50. 
Also 700-meter cabinet set, including coupler, de- 
tector, fixed condenser, phones and aerial wire, 


paratus. Nearly new. Stamp for list. Will sell 
separate and cheap. Eldred Hall, Village Hall, 
Solvay, N. Y. 

The Complete Radio Station 9 LA for Sale— 
Bargain—1-K.W. transmitter, %4.-K.W. transformer, 
Audio-Tron and one-step amplifier; spark and arc 
up to 20,000 meters. Write at once. ‘ 
Hendricks and F. S. Fritts, Wakeeney, Kansas. 


For Sale—Two-stage amplifiers without cabinet, 
bakelite mountings, nickel finish, $37. Guaranteed 
perfect or money refunded. H. Geibel, 1457 N. 
28th St., Philadelphia, Pa. 


For Sale—4000-meter Clapp-Eastman coupler, 
$10; .001 mfd. Universal variable condenser, $2.50; 
E. I. “Radiocite’’ detector with mineral, $1. Writ 
G. G. Greeno. 137 Glen St., Glens Falls, N. Y. 


Exchange—Mahogany piano plaver, Aeolian 
make, with music rolls, cost $200, for complete 
wireless sending outfit. Faulkner, 349 Summer 
St., Paterson, N. J 


Swap—DeForest P-300 audion ultraudion ampli 
fier, T-200 Multi-wave tuner, twelve honeycomb 
coils L-25—L-1500, two tubes, Baldwin amplifying 
phones—plug attached, “Electro” radiotone and 
complete aerial, four wires, stranded, about 100 x 
70, ‘six-foot lead-in, high grade insulators, lead-in 
insulator, 600-volt lightning switch, cable, ete. 
New—never been used. Worth $240. First certi- 
fied $190 gets it, boxed, delivered, F. O B. Home 
a Home City, Alabama. (Long Island 


For Sale—Murdock loose coupler. $5.00. Carl 
Staugaard, 4531 N. Rockwell St., Chicago, II. 


Station 2N.W. (see photo in 
September Q.S.T.) 1 new Grebe CR7 receiver, 
$110; 1 Magnavox telemegaphone, new, $45; 
Rotary converter, excellent condition, 220v d. c. 
to 150v a. c. at a current value of 10 amps., $115; 
1 new remote control automatic starter, Marconi 
type, $20; 1 Weston A. C. voltmeter, 0-150 volts, 
7” face back of board mount, 1 Roller Smith A. C. 
ammeter, 0-10 amps. 7” face back of board mount, 
new condition, each $20; both mounted on black 
oak panel with supports, $40. 1 Type T1 Thor- 
darson transformer (old type) 3%4-K.W., $15. All 
the above absolutely guaranteed. Act quickly, the 
above are really being sacrificed. I am leaving the 
States. You to pay all transportation charges. 
Letters answered. Ralph Brooke Austrian, 694 
Broadway, New York City. 


For Sale—From 


Genuine ‘Jupiter’? Aerial Wire. Seven strands 
Number 22 solid copper, 100% conductivity, 1 
cents per foot, $12 per thousand. No C. O. D.’s. 
15 pounds per thousand. Send postage. Also a 
limited supply of seven strand No. 22 finned, 
suitable for receiving aerials. 1 cent per foot. 
Lee A. Bates, 8 Moen St., Worcester, Mass. 


$7. %-in spark coil, $1.50; condenser, $.50; Want to BPuy—Baldwin type “E” or “F” 
spark gap, $.50. Write Edward Sentman, Ar- | phones and omnigraph. Alex Serna, Lehigh, 
canum, Ohio. Okla. 

Exchange or Sell—Indian motorcycle, one cylin- 1 Murdock 1500-meter loose coupler, $10.00; 


der, 4 H. P. engine is in excellent condition, for 
high class receiving outfit with V. T. or sell for 
$45.00. Ralph Petranek, Muscoda, Wis. 


1 Bunnell’s mascot 23 plate condenser, $4. Com- 
municate with F. R. Summerville, 28 Orchard 
Place, Ridgewood, N. J. 


Will Sell—Chemicals and chemical, electrical, 
and wireless apparatvs. Send 5 cents for par- 
ticulars. Karl Peterson, Weldon, Illinois. 


Sale Quick—Audiotron bakelite control panel. 
$5; %-K.W. Blitzen transformer, $8. Carmi Mil- 
ler, Spring Valley, Illinois 


Look—Electro Dynamo, Ten Dollars. 
thousand meter tuner, Eight Dollars. Two thou- 
sand meter coupler, Four Dollars. _Omnigraph, 
No. 2, 30 dials, Fifteen Dollars. D. C. Kerr, 
Woodstock, Ontario, Canada. 


For Sale—German two-step Telefunken sub 
marine type amplifier. Described in December, 
1919 Rapio News, page 271. Natalish,~68 West 
56th St., New York City. Telephone Circle 658. 

Cabinet—Grebe CR-3 in conjunction with new 
audion detector and two-stage audio frequency 
amplifying cabiyet. First $95 money order takes 
both, including tubes. G. N. Garrison, East Or- 
ange, New Jersey. 


‘Twenty 


For Sale—Regenerative set, audion detector and 
receivers, $42. Chemical set, $16. Charles Jones, 
Irvine Ave., Sharon, Pa. 


Wanted—Automatic, pistols, revolvers, rifles, 
yg any condition. Natalish, Stockbridge, 
ass. 


For Sale—Type 94 long wave receiver, 300 to 
18,000 meters, practically new. Price, $25. Wal- 
ter Bone, Box 709, Carneyville, Wyo. 


Will Swap Pope motorcycle twin, in good con- 
dition, motors, generators, etc., for screw cutting 
lathe with chuck and countershaft. Write, giving 
all specifications. Gorrell, Thorn St., Chicago 
Heights, III. 


Columbia code teaching records; cost eight, will 
sell for five dollars. Good as new. L. E. Felker, 
Madison, Maine. 


Moving Picture Machine, ‘“‘Powers No. 5”, with- 
out lens, excellent condition, will sell or exchange, 
$50. An opportunity, address David Forde, Jr., 
2523 So. Garnet St., So. Philadelphia, Penna. 


Sell—E. I. Co. Vario Selective coupler, $6.50. 
Radioson Electrolytic detector, $5. All brand new, 
never used. H. Friend, Sand Springs, Okla. 


Bargain—Ducks new 
used, works perfectly. 
no less. 


Navy coupler. Never 
Worth $27.50, sell, $17, 
Jay Edmondson, Milton, Iowa. 


_ For Sale—Arnold Navy type 3600-meter coupler, 
little used, $14; Marconi VT-1, $5. H. B. Dick, 
40 Westernview St., Springfield, Mass. 


Why Not Buy a good automobile generator and 
charge your and your friends’ storage batteries? 
We have a number of generators. All O. K., 
mechanically and electrically. Gorrell, Thorn St., 
Chicago Heights, IIl. 


For Sale--One complete receiving set; one 
audiotron cabinet with double filament bulb, $15. 
Also No. 7 American model builder set complete 
with motor, $15. William Davis, Jr., 231 Stanley 
Ave., Canon City, Colo. 


For Sale—A, A.P. V.T. tube, amplifier oscilla- 
tor, has burned 100 hours, $5 postpaid. A. 
DeFrees, Hartford, Mich. — 


Complete, all most new, one and a_half_ inch 
spark coil set for sale. Write John E. Codman, 


4116 Spruce St., Philadelphia, Pa, 


For Sale—Wireless apparatus about two weeks 
= Write for list. Joseph Christman, Eaton, 
io. 


Must Sell—Beautifully mounted and wired ané 
absolutely complete sixteen panel DeForest unit 
set at great sacrifice. Never used. For particu- 
lars write A. Boscow, 395 East 16th St., North, 
Portland, Oregon. 


For Sale—3 DeForest type CV500 variable con- 
densers, each $2.50; 2 Connecticut new type varia- 
bles, each $2.50; 600V 100A ground switch, $1.50; 
Murdock 55 headset, 2000 ohms, $2. Everything 
C. O. D. J. K. Brennan, Eolia, Mo. 


For Sale—Omnigraph No. 2, Jr., A-1 condition. 
Save money. Complete with dials and instruc- 
tions, $12. H. W. Brady, 546 Bosart Ave., In- 
dianapolis, Indiana. 


Omnigraph Wanted—OQuote lowest price. Bow- 
ers, 531 Madison St., Brooklyn, N. Y. 


For Sale—Loose coupler, range 400 miles, $12. 
Francis Bailey, 23 Harvard St., Worcester, Mass. 


.22-Calibre Remington Takedown rifle; Duplex 
Orchestra Snore Drum. Want high grade re- 
ne cabinet. Ahnstron, 57% 8th St., Muskegon, 
Mich, 


Sale—Small Crystaloi detector, $1.50; 1” spark 
coil, $4; 2 Leyden jars, 1% pint, $1.50; 4000 
RE Universal motor, A.C. or D.C., $5; 8 
unit crystal detector, $2; 10 coils No. 86 S.S.C. 
copper, 500 feet to coil, $1 each. Chas. Whartenby, 
801 W. Elm, Enid, Okla. 


For Sale—Regenerative receiver, audions and 
aerial complete, $40; K. & D. motor, $2.50; Mesco 
10-volt dynamo, $3. E. Trachsler, 14 Chestnut St., 
Paterson, N. J. 


For Sale or Exchange—-Pair Brandes phones, 
3200, $10, or exchange for Packard or Thordarson 
i ia Dehert, 867 McPherson St., Brooklyn, 


aN. 


For Sale—-Arnold Navy type loose coupler worth 
$23, sell for $15. Arthur Miller, 235 W. 110th 
St., New York City, N. Y. 
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elle of magazine subscriptions expire this month! With 
tremendous advance of paper prices and labor it is 
Millions gertain that nearly all magazines will advance their 
subscription prices at least from 25% to 50%. 


BY ORDERING NOW YOU WILL SAVE BIG MONEY. 

In announcing these wonderful prices it is with the absolute 
knowlddge that our readers are offered the lowest prices for 
standard Magazines that it is possible to obtain anywhere. 
Only by special arrangement with the publishers are 


Publishers 
Will Mail the 


these prices possible, but to take advantage of them, Magazine 
you must act quickly. Don’t delay, do it now. This of- e 
fer is so good that of necessity it must be limited in time. Direct F rom 


Just think of buying standard Magazines at reduced prices 
in time for Xmas Presents, and they certainly make ideal 
gifts being a constant reminder for a whole year of a con- 
siderate friend. Just glance over our wonderful prices, and see 
how we enable one dollar to bring you two dollars’ worth, and then 
make up your list. When sending your order, don’t forget to state 


where magazines aré to be sent. But be sure you do it now. To-morrow means® you may forget and lose this wonderful opportunity. All prices 
quoted are for subscribers in U. S. A. only, Canadian and Foreign subscriptions require additional postage. 


Their Own 
Office to You. 
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For computing together Magazines listed separately, add Class Numbers 
before title and multiply by 5, giving our price to you in dollars and cents, 


Write for Special Prices on ANY Publication not listed here 
We will save you money 


SEND ALL ORDERS TO “CIRCULATION DEPARTMENT” 


EXPERIMENTER PUBLISHING CO., Inc. 


233 Fulton Street, New York City, N. Y. 
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Three Radisco Features 


One distinct feature of Radisco Service is the close co-operativeness of each individual Radisco instru- 
ment with the other, and the strength of signal derived from such contact is marvelous. 

The other two are the Radisco Variometer and Coupler described below. It is impossible to go 
wrong when you use them together. 


Radisco Variometer 


Like all other Radisco products it has been produced to anticipate and 
supply the demand for a good short wave instrument, qualified to 
stand the acid tests of radio work, and built at a price consistent with 
the cost of manufacture, which has always been a Radisco characteristic. 


For the radio man who desires an instrument of this character, our Variometer 
makes a distinct appeal. It is made in one size and of one quality, the best. 
The extreme dimensions are 434” high, 3” wide, 5” deep and the shaft is of 
4%" brass, just the right size to fit the number 69 dial; forms are carefully 
turned from thoroughly seasoned wood and substantial brass bearings provided. 
The price is strictly an innovation and should appeal to the most conservative. 


No. 1 Variometer , . $7.00 


No. 1D Variometer with dial $8.50 
Shipping weight 3 pounds 


Radisco Coupler 


Specially designed for use with No. 1 Variometer 


The stationary winding consists of 37 turns in groups of six turns and single 
turns. Strength and high insulation insured by use of Bakelite tubing. Brass 
bearings support thoroughly seasoned wooden ball; brass shaft of standard size to 
fit the No. 67 Corwin dial projects far enough for Coupler to be readily mounted. 
The whole instrument is finished off on a neatly varnished wooden base. 


No. 2 Coupler (as illustrated) $8.50 
No. 2D Coupler with dial $9.75 


Shipping weight 3 pounds 


The agents listed below carry all Radisco products and they will be glad to consult with 
you on the new Radisco Coupler 


ALBANY, N. Y. 
Shotton Radio Mfg. Co., 
8 Market St. 
ASHEVILLE, N. C. 
— Wireless 
oO. 


BALTIMORE, MD. 

Radio Engineering Co., 

614 No. Calvert St. 
BEINVILLE, QUEBEC, CAN. 

Canadian Radio Mfg. Co. 
BOSTON, MASS. 

Atlantic Radio Co., 

88 Broad Street 
BROOKLYN, N. Y. 

Kelly & Philips, 

312 Flatbush Ave. 
CHICAGO, ILL. 

Chicago Radio Laboratories, 

1316 Carmen Ave. 
EUREKA, ILL. 

Klaus Radio Co., 

Branch, Peoria, IIl. 
KANSAS CITY, MO. 

McCreary Radio Supply, 

4th & Delaware Sts. 


Instrument 


Responsible Dealers: Write for interesting sales proposition on Radisco apparatus 


LOS ANGELES, CALIF. 
The Wireless Shop, 
511 W. Washington St. 


NEW ORLEANS, LA. 
Rose Radio Supply, 
604 Gravier St. 


NEWARK, N. J. 
A. H. Corwin & Co., 
4 West Park Street 


NEWCASTLE, PA. 
Pennsylvania Wireless Mfg. Co., 
507 Florence Ave. “SHA” 


OMAHA, NEBRASKA 
O-B Radio Supply Co., 
406 Brown Building 


PHILADELPHIA, PA. 
Philadelphia School of Wireless 
Telegraphy, 
Broad and Cherry Streets 


PROVIDENCE, R. I. 
Rhode Island Elec. Equip. Co. 
45 Washington Street 


PORTLAND, ME. 
Atlantic Radio Co., 
15 Temple St. 


PITTSBURG, PA. 
Radio Electric Co., 
3807 Fifth Ave. 


SEATTLE, WASH. 
Northwest Radio Service Co., 
609 Fourth Ave. 


SCRANTON, PA. 
Shotton Radio Mfg. Co., 


7. 


O. ‘Box 3, 


Branch 8 Kingsbury St., 
Jamestown, N. Y. 


ST. LOUIS, MO. 
The Benwood Co., Inc., 
13th and Olive Streets 


TORONTO, ONT., CAN. 
The Vimy Supply Co., 
567 College Street 


WICHITA, KAN. 
The Cosradio Co., 
1725 Fairmount Ave. 


If none of the above agencies are in your vicinity, or do not give you the 
desired information on Radisco Apparatus, communicate with 


RADIO DISTRIBUTING COMPANY, : : 


Newark, New Jersey 
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JUST Wnat you need to KNOW to succeed in ELECTRIC! I ¥ 


VERY electrician, every engineer, every mechanic should know 
E, about these wonderfully helpful instructive books, which give in 

plain words a complete working knowledge of electrical engi- 
neering in all its phases. 


You run into some new electrical problem almost every day. The 
information you need to help you in your every day work is in 


ake a 4 a : . 23  , 
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Hawkins Guides can’t answer. 


Pocket-Size Flexible Covers 


The books are small enough to slip into your coat 
pocket—handsomely bound in flexible black covers, 

SY You can carry each volume with you until you have 

Helped Him Make Good mastered its contents. 3,500 pages of actual information 


and 4,700 illustrations. Once you see these books and 
“It is only right for me to recom- put them into actual use you will never again want to be 
mend highly the Hawkins Guides, for without them. Try i* at our expense. 


they have been of the greatest assist- 
ance to me in placing me in my 
present position as Superintendent of 


e ra x rs b te SA me * 
Construction Department of one of COAIT)Y AI} AAOCIATR ¥ 
ee ae Electrical Long ge esha LWA L¥E J i’ Hf 4a 
a 
ont of Hawkins Guides eee It will cost you nothing to receive these books—to look 
Geo. Knecht, Columbus 0. em over—ask them a e questions you can o 
” » Ohi th Kk th i th ti think of 
—use them your work—study them—pick up some 
In the Naval Electrical Dept. information that will increase your earning ability. We 
‘The Hawkins Guid = eat will ship you the entire set of 10 volumes entirely FREE. 
hel re +" on N a: 7 oh 1 This is a sign of our confidence in the guides. Pure 
ty cal = e a— soem gold does not object to being tested. Keep them for 
ee nly.” which Cs yee seven A an & you do not iscide that you can t get 
U. 8. Receiving Ship, Brooklyn, N. Y. along without them, retum them to us and owe Us 
When you decide to keep them you only have to pay 
yee rt —— $1.00 down and remit the balance of $9.00 on the easy 
pcm now superintendent of the | arment at $1.00-4,month fl paid ter, 
aud Hawkins Guides were a great uaa.” mC sails 


W. B. Swartz, Dunnville, Ontario. THEO. AUDEL & CO. 


Wireless Operators 


e 
‘I have worked wireless for ten 72 F ifth Ave. New York, N. Y. 
years—but I wish I had these books 
years ago, as they have saved me —_ — , 
Great deal of trouble.’”” H. Marshall. : ; 
Steamer M & B No. 2, 
Walkerville, Ont. 


PICTURES} luecraicit™ | 
eseenct 


Per 
$ Month 


READ THIS PARTIAL LIST OF CONTENTS 


No. 1 
—primary 


conductivity—magnetism—induction coils—dynamo principles 
—< —_ S = dynamos—armatures—windings—commutation— 
rushes, etc, 


No. 2 


calculations—brake horsepower—selection and installation of 
dynamo and motors—galvanometers—standard cells—current 
measurement — resistance measurement — voltmeters — watt- 
meters—watt hour meters—operation of dynamos—operation 
of motors, etc. 


No. 3 


side, outside and underground wiring—sign flashets—light- 
ning protection—rectifiers—storage battery systems, etc. 


No. 4 


grams—the power factor—alternator principles—alternator 
construction—windings, etc. 


No. 5 


C. commutator motors—induction motors, transformers; losses, 
construction, connections, tests—converters—rectifiers, etc. 


No. 6 


ers-—relays—lightning protector apparatus—regulating devices 
—synchronous condensers—indicating devices—meters—power 
factor indicators—wave form measurement—switch boards, etc. 


No. 


management, selection, location, erection, testing, running, 


care and 


No. 


—simultaneous telegraphy and telephony—wire- 
less — electric bells — electric lighting — photometry, etc. 
0. Contains 822 pages, 627 illusuations. Elec- 

° tric railways—electric locomotives—car light- 


Contains 348 pages, 388 illustrations. Electrical 
signs and symools—static and current electricity 
cells—conductors and insulators—resistance and 


Contains 348 pages, 394 illustrations. Motor 
principles—armature reaction—motor starting— 


Contains 300 pages, 423 illustrations. Distribu- 
tion systems—wires and wire calculations—in- 


Contains 270 pages, 379 fllustrations. Alternat- 
ing current principles—alternating current dia- 


Contains 320 pages, 614 illustrations. A.C. Motors 
—synchronous and induction motor principles—A. 


Contains 298 pages, 472 illustrations, Alternating 
current systems—switching devices—circuit break- 


Contains 316 pages, 379 illustrations. Alternat- 
‘ing current, wiring power stations — turbines; 


repair—telephones, etc. 
Contains 332 pages, 436 illustrations. Telegraph 


lysis—electro plating—electro-therapeutic 


—X-rays, etc. ? ; c 
Also a complete 126-page rea 72 Fifth Ave. 
reference index of pel or , 4 New York,N.Y. 


library. This index has been 

planned to render easily ac- Please submit me for 
cessible all the vast infor- examination Hawkins 
mation contained in the y 4 Electrical Guldes (price 
10 electrical guides. $1 each). Ship at once, pre- 
There are over 13,- paid, the 10 numbers. If satis- 
500 cross refer- factory I agree to send you $1 
ences. You find within seven days and to further 


what you want 


to know in- ? 


stantly. 


mail you $1 each month until paid, 
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Many attractive positions are now open jn 
Merchant Marine, Radio Supply Il actories, 
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Land Radio Service, 
Lake and Ocean Steamship Lines, 


Commercial 


Telegraph Companies, and U. S. Shipping Board. We are continually receiv- 


ing requests for more National Radio Institute Graduates than we can fucnich. 


Exceptional opportunity for ambitious 
men for promotion to the higher 
branches of Radio. You can learn 
Wireless the National Radio Institute 
way, quickly and easily, by mail right 
in your own home in your sparc time. 
No previous experience or training is 
necessary. With our help you can 
quickly qualify for a First Grade Gov- 
ernment License, and a good position. 
Our sraduates are qualified as Senior 
Operators and start with a salary of 
$125 a month besides Room and 
Board, which when totalled and 
added to salary, means more than $200 
a month. One of our recent graduates 
is retting $6000 a year. 


cond allows them a credit of 5 to 10 
points when taking cxamination for 
Tirst Grade License. This schoo! 
heads the printed list of reputable 
Wireless Schools recommended by 
the U.S. Shippine Boa-d. 


Tf you are eager to travel, anxious to yisit 
foreign countries, and increase your knowl- 
edge of world affairs, Wireless offers you the 
chance of a lifetime. On shipboard you are 
rated as an officer, living and eating with 


NATIONAL RADIO INSTITUTE, 


Dept. 388, 
Washington, D. C. 


the officers. JIlowever, you are not obliged 
fo travel, if you secure a position at one of 
the land radio offices, which are steadily 
increasing in number, 


Our plans of payment place a wireless ecuca- 
tion within the reach of anyone who desires 
to learn. A small payment cown, and the 
small payments made during the course mak 
it possible for you to earn the cost of youn 
tuition while actually learning to Le a wire- 


less operator. 


In addition to all necessary text books and 
other equipment with which we supply you, 
we furnish FREE to every student our 
new automatic Natrometer. You receive the 
instrument after your enrollment; it becomes 
your personal property upon completion cf 
our course, 


The Natrometer automatically sends you 
messages in International Code, just as 
though they were coming to you through the 
zir from a station a thousand miles away! 
The instrument is operated entirely without 
the use of aerials. 


FREE. In addition to ozr complete cours? 
in Radio Telegraphy, every student is given 
our complete course in modern Radio 
Telephony. These combined courses en- 
eble our students to fill positions requir- 
ing a knowledge of both Radio Telegraphy 
and Telephony, 


Send the following coupon today fer our 
FREE BOOK containing all particulars. 


Send me your FREE book “Wircless The Opportunity of Today.” Tell 


me about your Home Study Course in Wireless Telegraphy and Tele- 
phony—the free post-graduate course—and your Special Instrument offer. 
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